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In  earlier  publications  (1,  2)  the  etiologic  relationship  between 
Bacillus  acidophilus  and  dental  caries  was  questioned.  Using  a 
modification  of  the  procedure  described  by  Rodriguez  (3)  it  was  shown 
that  B.  acidophilus  and  other  organisms  of  equivalently  high  acid 
producing  power  may  exist  in  large  number  in  mouths  persistently 
free  from  active  caries  (2).  It  seemed  advisable  to  investigate  the 
relationship  further  using  Hadley’s  method  (4)  of  quantitatively 
estimating  B.  acidophilus.  In  addition,  the  acid  producing  power 
of  the  mouth  organisms  in  broth  cultures  was  determined. 

The  oral  bacteria  of  65  diabetic  children  were  studied.  Diabetic  children  were  chosen 
because  of  their  controlled  diets.  Dental  examinations  showed  39  with  inactive  or  no 
caries  and  26  with  some  degree  of  active  caries  throughout  the  experimental  period. 
Caries  was  termed  inactive  when  all  exposed  dentine  was  so  dense  as  to  be  impenetrable 
by  a  sharp  exploring  tine  (S.S.W.  Hli)  applied  with  considerable  manual  pressure. 
All  experiments  were  made  on  saliva  stimulated  by  chewing  sterile  paraffin  3  minutes. 
Determinations  were  made  at  intervals  throughout  a  period  of  6  months.  A  total  of 
122  determinations  were  obtained  for  the  group,  65  on  saliva  from  the  children  having 
active  caries  and  57  from  children  having  inactive  or  no  caries. 

In  the  quantitative  estimation  of  Bacillus  acidophilus,  the  saliva  was  diluted  to  10  cc. 
with  sterile  saline  and  from  it  dilutions  of  1/5  and  1/20  were  made,  also  with  saline. 
One-tenth  cc.  of  each  of  these  dilutions  was  spread  on  tomato-peptone-agar  plates  of 
pH  5.0.  After  3  days  incubation  the  colonies  on  the  plates  were  counted,  identified 
morphologically  and  microscopically,  and  the  concentration  of  B.  acidophilus  per  cc.  of 
saliva  was  calculated. 

A  qualitative  determination  of  B.  acidophilus  was  made  by  inoculating  beef  infusion 
broth,  pH  5.0,  with  saliva.  After  2  or  3  days  incubation,  smears  were  made  from  the 
culture  for  microscopic  identification. 

The  following  procedure  was  used  to  determine  the  acid  producing  capacity  of  the 
oral  bacteria.  Fifty  cc.  of  beef  infusion  broth,  pH  5.0,  were  inoculated  with  sufficient 
saliva  to  make  a  1/1000  dilution.  The  pH  of  the  culture  was  determined  electrometrically 
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after  50  and  100  hours  of  incubation.  A  pH  of  5.0  was  chosen  as  the  starting  acidity  of 
the  culture  medium  in  an  effort  to  eliminate  organisms  not  resistant  to  that  acidity  and 
hence  probably  not  concerned  in  caries.  Since  the  amount  of  saliva  used  and  the  kind, 
quantity  and  pH  of  the  substrate  were  constant,  the  change  in  the  pH  of  the  broth  after 
a  given  period  of  incubation  should  indicate  the  acid  producing  power  of  the  bacteria 
of  that  mouth. 

The  data  obtained  by  these  methods  are  shown  on  Chart  I.  Nega¬ 
tive  and  positive  signs  represent  the  findings  for  individuals  with 
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inactive  and  active  caries  respectively.  Each  symbol  in  the  lowest 
section  of  the  chart  represents  determinations  in  which  no  B.  acid¬ 
ophilus  was  found  either  on  the  plates  or  in  the  broth  cultures.  In 
the  section  just  above  this  group  are  symbols  for  those  determinations 
in  which  B.  acidophilus  was  found  only  in  the  broth  cultures.  The 
determinations  in  which  measurable  quantities  of  B.  acidophilus 
were  found  are  indicated  in  the  upper  section  of  the  chart. 

BaciUus  acidophilus  was  not  found  in  17  per  cent  of  the  determina- 
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tions  on  saliva  from  children  having  active  caries  nor  in  40  per  cent 
of  the  determinations  on  saliva  from  children  having  inactive  or  no 
caries.  Negligible  amounts  of  B.  acidophilus,  found  in  broth  culture 
only,  were  observed  with  equal  frequency  in  the  determinations  on 
saliva  from  both  groups  of  children,  38.5  per  cent  of  the  active  caries 
group  and  40.3  per  cent  of  the  inactive  caries  group. 

Quantitative  amounts  of  the  bacillus  were  found  in  44.6  per  cent 
of  the  determinations  on  saliva  from  children  with  active  caries  and 
in  19.3  per  cent  of  the  determinations  on  saliva  of  children  free  from 
active  caries.  Only  12.2  per  cent  of  the  caries  positive  group  of 
determinations  and  7  per  cent  of  the  caries  negative  group  had  Bacillus 
acidophilus  in  amounts  over  10,000  per  cc.  of  saliva. 

In  general  the  highest  incidence  of  Bacillus  acidophilus  was  found 
in  cultures  from  children  with  active  caries.  However,  since  83 
per  cent  of  the  determinations  on  children  with  active  caries  and  60 
per  cent  of  the  determinations  on  children  free  from  active  caries 
showed  Bacillus  acidophilus  in  some  amount,  correlation  between 
the  incidence  of  B.  acidophilus  and  dental  caries  does  not  appear 
marked.  Neither  does  the  incidence  of  B.  acidophilus  in  concentra¬ 
tions  higher  than  10,000  per  cc.  of  saliva  show  a  marked  correlation 
with  dental  caries.  Only  9  per  cent  of  all  determinations  showed 
B.  acidophilus  above  10,000  per  cc.  of  saliva  whereas  53  per  cent  of 
the  determinations  were  from  children  with  active  caries. 

The  chart  also  shows  the  results  of  the  observations  of  acid  pro¬ 
ducing  capacity  of  the  oral  bacteria.  Practically  all  broth  cultures 
showed  some  acid  production,  regardless  of  the  presence  or  absence 
of  Bacillus  acidophilus.  The  relatively  equal  distribution  of  the  -f 
and  —  symbols  throughout  the  pH  range  shown  on  the  chart  indicates 
that  acid  production  does  not  correlate  with  activity  or  inactivity  of 
caries.  For  example,  an  equal  number  of  cultures  from  individuals 
with  active  caries  and  from  those  without  active  caries  attained  a 
terminal  pH  of  4.0  or  lower. 

CONCLUSIONS 

The  oral  bacteria  of  65  diabetic  children  on  controlled  diets  were 
studied  for  the  incidence  of  B.  acidophilus  according  to  Hadley’s 
method  and  for  acid  producing  power  in  broth  culture  Neither 
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incidence  of  B.  acidophilus  in  large  quantities  nor  high  add  producing 
capacity  showed  marked  correlation  with  activity  or  inactivity  of 
dental  caries. 
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In  a  previous  report  (18)  we  recorded  the  finding  that  the  incidence 
of  fissure  caries  produced  in  rats  by  feeding  a  diet  containing  coarsely 
ground  rice  was  reduced  to  a  significant  degree  by  adding  either  com 
oil  or  oily  preparations  of  vitamin  D  to  the  diet.  The  present  report 
deals  with  an  attempt  to  determine  whether  the  observ’ed  effect  of  the 
vitamin  D  preparations  on  caries  was  due  to  their  contained  oil,  and 
with  a  study  of  the  effects  on  caries  of  oils  and  fats  other  than  com  oU. 

EXPERIMENTS 

Two  series  of  experiments  are  reported:  a  comparison,  using  a  coarse-rice  basal  diet, 
of  the  effects  of  vitamin  D  as  viosterol,  accompanied  by  large  and  by  very  small  aunounts 
of  com  oil,  with  those  of  com  oil  alone  and  paraffin  oil;  and  a  comparison,  using  both 
coarse  rice  and  coarse  corn  basal  diets,  of  the  effects  of  com  oil  at  each  of  three  levels,  and 
of  olive  oil,  cottonseed  oil,  hydrogenated  cottonseed  oil  and  lard.  The  diets  used  are 
given  in  Table  I.  The  primary  dietary  ingredients  were  brown  rice,  ground  to  pass  a  sieve 
having  10  meshes  per  linear  inch  (“10  mesh”),  and  that  portion  of  coarse  yellow  com  meal 
as  purchased  which  passed  a  20-mesh  sieve  but  was  retained  on  a  30-mesh  sieve.  Diets 
92  and  97  contained  5  per  cent  of  added  com  oil  with  vitamin  D  in  amount  equal  to  the 
levels  previously  used  in  diets  66  and  67,  respectively  (18).  In  diets  93  and  94  the  amount 
of  added  oil,  used  as  the  vehicle  for  viosterol,  was  adjusted  to  a  minimal  practicable  level 
(about  0.15  per  cent  of  the  diet  in  each  instance),  while  the  vitamin  D  level  was  slightly 
higher  than  in  diet  97;  diet  94  contained  vitamin  D  incorporated  in  the  dr>-  diet,  while 
diet  93  was  supplemented  by  feeding  an  appropriate  viosterol  dilution  as  two  drops  per 
rat  per  week  by  mouth.  The  unitage  values  given  in  Table  1  are  calculated  on  the  basis 
that  250D  Viosterol  (Mead's)  contains  10,000  U.S.P.  units  per  gram,  and  that  rats  on 
diets  such  as  these  ingest  about  5  grams  of  diet  per  day  (19).  Diets  91,  95  and  96  were 
controls,  without  added  oil  and  with  5  per  cent  of  com  oil  and  paraffin  oil,  respectively. 

Series  II  (Table  I)  comprised  three  intercomparative  groups  of  diets:  one  (diets  118  to 

*  This  study  was  conducted  with  the  aid  of  a  grant  for  dental  research  from  the  Car¬ 
negie  Corporation. 
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121)  having  levels  of  corn  oil  from  0  to  5  per  cent  added  to  a  basal  com  diet;  another 
(diets  122  to  125)  similarly  with  a  basal  rice  diet;  and  the  third  (diets  126  to  129)  com¬ 
paring  the  same  dietary  level  (5  per  cent)  of  different  fats  and  fatty  oils. 

The  solid  fats  were  melted  in  the  usual  way  before  being  added  to  the  diets,  all  the 
diets  being  thoroughly  mixed  by  kneading.  The  stock  Viosterol  solutions  in  com  oil  were 


TABLE  I 
Experimental  diets 


5  gm.  spinach  leaves  per  rat  per  day  in  all  diets. 

*  Two  drops  of  Viosterol  250D,  38  per  cent  in  com  oil,  per  rat  per  week,  one  drop  on 
each  of  two  days,  by  mouth. 

t  Twenty  drops  of  Viosterol  250D,  38  per  cent  in  com  oil,  incorporated  in  352  grams 
of  diet. 

kept  in  the  refrigerator  and  added  to  the  dry  diets  freshly  twice  each  week.  All  diets  and 
water  were  fed  ad  libitum. 

As  in  previous  experiments,  rats  were  bred  on  a  modified  McCollum  stock  diet  (17) 
and  distributed  among  the  experimental  groups  22  days  after  birth.  Litter  mates  were 
distributed  separately  in  the  two  series.  The  period  of  experimental  feeding  ranged  from 
60  to  162  days  in  the  first  series  (diets  91  to  97)  and  was  100  days  in  the  second  (diets  118 
to  129),  except  in  both  instances  for  animals  that  died  earlier.  The  ranges  and  average 
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duration  of  the  experiments  are  given  in  Table  II.  In  Series  I,  some  of  the  animals  were 
removed  from  the  experimental  groups  at  intervals  beginning  about  the  60th  day,  and 
bled  by  cardiac  puncture  for  analysis  of  calcium  and  phosphorus  before  being  killed. 
The  analytic  methods  employed  were  those  previously  described  (18).  One  side  of  the 
mandible  of  each  animal  was  used  for  the  preparation  of  decalcified  (celloidin)  sections 
stained  with  hematoxylin  and  eosin.  Lesions  of  fissure  caries,  identified  microscopically, 
were  rated  as  in  previous  experiments  (16,  21)  according  to  their  size  and  degree  of  pene¬ 
tration  from  1  to  10.  The  index  value  is  the  average  score  per  animal  in  the  group  and  is 


TABLE  II 

Results  in  groups  91  to  97  and  118  to  129 
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variables”  are  intended  only  to  facilitate  comparisons.  As  would  be 
expected,  the  histological  picture  of  calcification  and  the  blood  levels 
of  calcium  and  phosphorus  were  normal  or  nearly  so  in  the  groups 
which  received  vitamin  D,  and  defective  in  all  the  others.  The 
vitamin  D  diets  also  yielded  fewer  mortalities  than  the  other  diets  in 
the  first  series,  as  indicated  roughly  by  the  data  given  under  “experi¬ 
mental  period.”  The  paraffin  oil  diet  (diet  96)  was  the  most  severe 
in  this  respect,  giving  a  distinctly  lower  average  experimental  period 
resulting  from  mortality.  In  the  second  series  (diets  118  to  129) 
the  values  for  range  and  average  of  experimental  period  are  a  more 
precise  measure  of  the  mortality  on  the  several  diets,  since  here  none 
of  the  animals  were  killed  before  the  expiration  of  100  days.  The 
differences  noted  in  average  experimental  period,  however,  are  prob¬ 
ably  not  significantly  related  to  differences  in  dietary  composition. 

The  values  given  in  Table  II  for  percentage  of  animals  with  fracture 
lesions  reveal  the  interesting  finding  that  4  of  the  5  groups  which 
received  5  per  cent  of  com  oil  (including  diets  92  and  97,  which  con¬ 
tained  vitamin  D  in  addition)  were  unique  in  showing  a  zero  incidence 
of  these  lesions.  Likewise  the  com  and  rice  diets  with  increasing  levels 
of  com  oil  (diets  118  to  121  and  122  to  125)  showed  correspondingly 
decreasing  percentages  of  animals  with  fracture  lesions.  It  is  to  be 
noted  that  diet  95,  which  gave  an  exceptional  result  in  this  respect, 
differed  from  diet  125  only  in  that  the  former  contained  dextrin  while 
the  latter  contained  saccharose.  The  other  diets  that  contained  5 
per  cent  of  various  fats  likewise  all  produced  fracture  lesions.  In  view 
of  these  exceptions,  and  since  the  2  com  oil  diets  previously  reported 
on  (18)  both  produced  fracture  lesions  (diet  70,  2  per  cent  com  oil, 
fracture  lesions  in  33.3  per  cent  of  animals,  index  1.0;  diet  71,  5  per 
cent  com  oil,  fracture  lesions  in  33.3  per  cent  of  animals,  index  0.9) 
we  are  inclined  to  attribute  the  results  first  mentioned  to  coincidence. 

The  findings  with  respect  to  fissure  caries,  given  in  the  last  2  col¬ 
umns  of  Table  II,  are  presented  as  in  previous  studies  in  2  ways: 
As  percentages  of  animals  in  each  group  affected  with  caries,  and  as 
indexes.  The  pairs  of  values  are  well  correlated  (coefficient  of  cor¬ 
relation  =  -fO.92),  and  no  serious  discrepancies  of  interpretation 
of  the  results  would  follow  from  the  use  of  either  one  rather  than  the 
other.  We  prefer  the  index  because  it  is  a  measure  of  the  size  and 
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number  of  lesions  rather  than  of  animals  affected  in  any  degree,  and 
because  in  our  experience  it  is  closely  reproducible  under  parallel 
experimental  conditions.  The  statistical  analysis  given  in  Table  III 
is  based  on  the  index  values.  The  statistical  method  used  has  been 
described  previously  (18).  The  2  pooled  control  groups  (Table  III) 

TABLE  III 


Significance  of  caries  index  values  in  groups  91  to  97  and  118  to  129 
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5%  Paraffin  Oil 

4.6  ±1.2 

7.1  ±0.5 

2.5  ±1.4 

1.8 

13 

X 

50 

Com  — 

119 

14 

—  0.5%  Com  Oil 

7.7  ±0.8 

0.1  ±1.9 

■nn 

1 

120 

14 

—  2%  Com  Oil 

3.9  ±1.117.2  ±0.8 

3.3  ±1.4 

2.4 

60 

121 

10 

—  5%  Com  Oil 

3.5  ±1.4 

7.2  ±0.8 

3.7  ±1.6 

2.3 

46 

t 

Rice  — 

7.4  ±0.6 

13 

—  Saccharose 

6.0  ±2.1 

7.3  ±0.5 

1.3  ±2.2 

1 

■Wti 

13 

—  0.5%  Com  Oil 

3.3  ±1.3 

7.1  ±0.5 

3.8  ±1.4 

2.7 

143 

124 

■a 

—  2%  Com  Oil 

2.4  ±0.9 

6.9  ±0.5 

4.5 

125 

13 

—  5%  Com  Oil 

2.7  ±1.0 

6.9  ±0.5 

4.2  ±1.1 

3.8 

126 

12 

—  5%  Olive  Oil 

2.9  ±1.1 

7.0  ±0.5 

4.1  ±1.2 

3.4 

127 

12 

—  5%  Wesson  Oil 

0.8  ±0.5 

6.7  ±0.5 

lUr, 

8.4 

oo 

128 

13 

—  5%  Crisco 

1.1  ±0.76.7  ±0.5 

6.2 

129 

13 

—  5%  Lard 

1.4  ±0.8|6.8  ±0.5 

SES 

IE 

*  For  explanation  of  abbreviations,  see  Table  I  and  the  footnote  to  Table  II. 
t  Pooled  rice-dextrin  control, 
t  Pooled  corn-saccharose  control. 


are  composed  of  all  the  animals  in  the  several  diet  groups,  studied  at 
different  times,  which  received  the  rice-dextrin  control  diet  or  the 
corn-saccharose  control  diet.  The  first  pooled  control  includes  the 
present  group  on  diet  91,  the  second  the  group  on  diet  118;  these  2 
groups  are  therefore  not  listed  separately  in  Table  III.  Diets  123 
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to  129,  although  they  contained  saccharose,  are  compared  with  the 
pooled  rice-dextrin  control  in  order  to  take  advantage  of  the  relatively 
large  number  of  animals  contained  in  it.  This  was  done  after  it  had 
been  determined  that  the  single  rice-saccharose  control  group  (diet 
122)  is  statistically  indistinguishable  from  the  rice-dextrin  group 
(see  Table  III). 

All  the  vitamin  D  groups  (diets  92  to  94,  and  97)  yielded  indexes 
in  the  characteristic  low  range,  uncorrelated  with  the  levels  of  oil 
in  the  diets.  Statistically  there  can  be  little  doubt  that  these  values 
represent  significantly  lessened  levels  of  caries.  The  5  per  cent  com 
oil  group  in  this  series  (diet  95)  gave  a  similarly  low  index,  significantly 
different  from  the  control,  and  in  line  with  our  previous  findings  (18). 
The  paraffin  oil  group  (diet  96)  gave  a  higher  value,  hardly  significantly 
lower  than  the  control,  and  further  discountable  in  view  of  the  high 
mortality  in  the  paraffin  oil  group  and  the  consequently  short  average 
experimental  period. 

In  the  second  series  increasing  percentages  of  added  corn  oil  were 
accompanied  by  decreasing  indexes  of  caries  in  both  the  rice  and  the 
com  groups,  except  that  5  per  cent  of  corn  oil  gave  no  greater  reduction 
of  caries  than  2  per  cent  with  the  rice  diet,  conforming  with  our  pre¬ 
vious  findings  (18).  The  data  suggest  that  com  oil  is  somewhat  less 
effective  in  the  com  diet  than  in  the  rice  diet.  Compared  with  the 
corresponding  control  groups  and  analyzed  statistically,  the  slightly 
reduced  index  obtained  with  0.5  per  cent  corn  oil  added  to  the  basal 
corn  diet  (diet  119)  is  insignificant,  while  the  indexes  for  diets  120 
and  121  (2  and  5  per  cent  of  com  oil,  respectively)  approach  sig¬ 
nificantly  reduced  levels.  In  the  rice  series,  on  the  other  hand,  the 
addition  of  only  0.5  per  cent  of  corn  oil  (diet  123)  yielded  an  index 
probably  significantly  lower  than  the  control,  while  the  significance  of 
the  reductions  of  caries  recorded  for  the  2  and  5  per  cent  corn  oil 
groups  (diets  124  and  125)  cannot  be  doubted.  Since  the  actual 
levels  of  fat  were  higher  in  the  corn  diets  than  in  the  corresponding 
rice  diets,  because  of  the  higher  fat  content  of  the  corn  itself,  these 
findings  have  interesting  implications,  which  are  discussed  in  a  later 
section. 

The  results  with  diets  126  and  129  leave  no  doubt  that  the  fats 
tested  other  than  com  oil  are  at  least  as  effective  as  corn  oil  in  reducing 
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the  level  of  caries  produced  by  a  rice  diet,  and  indicate  that  the  ob¬ 
served  results  with  com  oil  are  due  to  its  fat  content  rather  than  to 
any  specific  ingredient  or  characteristic  not  possessed  by  other  fats. 
It  is  noteworthy  that  the  paraffin  oil  group  (diet  96)  did  not  show  a 
comparable  reduction  in  the  level  of  caries;  and  the  difference  between 
this  group  and  those  that  received  equal  percentages  of  fat  or  fatty 
oil  is  emphasized  by  the  shorter  experimental  period  in  the  paraffin 
oil  group. 

DISCUSSION 

The  data  presented  help  to  clarify  the  question  whether  the  miti¬ 
gating  effects  on  caries  of  vitamin  D  and  of  oils  are  distinct,  but  they 
do  not  provide  a  definitive  answer  to  it.  Since  the  addition  of  only 
0.5  per  cent  of  com  oil  to  the  basal  rice  diet,  in  diet  123,  effected  a 
reduction  of  the  caries  level  which  is  probably  significant,  the  pos¬ 
sibility  cannot  be  excluded  that  the  lower  percentage  of  added  oil 
(0.15  per  cent)  which  accompanied  vitamin  D  in  diets  93  and  94  may 
have  contributed  toward  producing  the  low  caries  levels  obtained. 
It  seems  probable,  nevertheless,  that  part  of  the  reduction  of  caries 
observed  in  the  2  latter  groups — perhaps  the  larger  part — was  con¬ 
tributed  by  vitamin  D  independently  of  the  accompanjdng  oil.  The 
finding  of  progressively  lower  caries  indexes  with  increasing  levels  of 
corn  oil  from  0.5  to  5  per  cent  in  both  the  com  and  rice  diet  groups 
(diets  118  to  121  and  122  to  125)  suggests  that  0.15  per  cent  of  com 
oil,  in  the  absence  of  vitamin  D,  would  not  have  produced  index  values 
as  low  as  those  obtained  in  the  presence  of  the  vitamin.  These 
indexes,  2.5  (diet  93)  and  0.9  (diet  94)  are  characteristic  of  the  full 
“adequate  diet  effect”  whereas  the  value  for  diet  123  (3.3)  is  beyond 
the  rather  consistent  limits  of  this  characteristic  range.  It  is  also 
interesting  to  recall  that  the  group  of  12  animals  previously  reported 
(diet  72)  (18)  which  received  the  basal  rice  diet  without  additions, 
but  were  subjected  to  ultraviolet  irradiation  in  dosage  apparently 
equivalent  in  vitamin  D  effect  to  a  5  per  cent  dietar>’  level  of  cod  liver 
oil,  gave  a  caries  index  of  4.5.  This  value  is  statistically  of  doubtful 
significance  in  relation  either  to  the  higher  control  value  or  to  the  lower 
values  of  the  oil  or  vitamin  D-oil  groups.  The  difference  between 
diets  93-94  and  diet  123  is  likewise  too  small  to  bear  statistical  analysis 
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under  the  experimental  conditions  employed.  These  data  neverthe¬ 
less  provide  the  only  information  available  on  this  question,  and 
perhaps  warrant  the  provisional  inference  that  the  vitamin  D  effect 
is  distinct  from  that  of  corn  oil,  and  that  the  two  effects  may  be  cum¬ 
ulative  to  a  limited  degree.  Com  oil  is  evidently  capable  by  itself  of 
inducing  the  maximal  mitigating  effect  on  caries  which  can  be  ob¬ 
tained  with  the  several  effective  factors  contained  in  a  fully  adequate 
coarse  rice  diet;  but  it  remains  to  be  demonstrated  that  vitamin  D 
alone  is  capable  of  inducing  this  full  effect. 

These  findings  have  interesting  implications  with  respect  to  dental 
caries  in  children.  As  noted  elsewhere  (16)  the  data  of  several  groups 
of  investigators  (1, 3, 4,  5, 11, 12, 13, 14,  22)  indicate  that  preparations 
containing  vitamin  D  exert  a  mitigating  effect  on  dental  caries  in 
young  children  which  seems  analogous  to  the  effect  observed  in  our 
experimental  animals.  McBeath  and  Zucker  (6)  have  recently 
presented  more  detailed  data,  some  of  which  were  reported  previously 
by  McBeath  (3,  4,  5),  indicating  that  increasing  levels  of  vitamin  D 
in  milk  from  270  to  800  U.S.P.  units  per  day  (originally  given  as  100 
to  300  Steenbock  units)  gave  increasing  degrees  of  “protection” 
against  caries  in  children.  The  caries  scores  given  by  McBeath  and 
Zucker,  plotted  against  the  corresponding  levels  of  vitamin  D,  yield  a 
smooth  curve.  Although  the  number  of  points  is  hardly  sufficient 
to  justify  this  procedure,  it  is  nevertheless  interesting  that  the  curve 
flattens  at  the  800-unit  point,  suggesting  that  further  increases  of 
vitamin  D  dosage  might  not  yield  appreciably  greater  effects  on  caries. 
It  may  be  noted  that  larger  doses  of  vitamin  D  have  been  given  to 
children  by  other  workers  (1,  2)  and  that  in  these  and  in  other  studies 
of  vitamin  D  and  caries  in  children  the  effect  was  uniformly  one  of 
mitigation,  never  one  of  prevention,  as  in  our  experimental  animals: 
some  degree  of  new  cavity  formation  continued  despite  the  addition 
of  vitamin  D  to  the  diet.  Moreover,  whereas  the  highest  vitamin  D 
level  used  by  McBeath  and  Zucker  (800  units  per  day)  represents 
only  about  twice  the  minimal  dosage  for  the  protection  of  infants 
against  rickets  (15),  the  lowest  level  we  have  used  in  our  animal 
experiments  (about  28  units  per  week,  diet  66)  (18)  represents  on  a 
similar  basis  a  relatively  much  higher  dosage.  Hence  the  findings 
in  all  our  experiments  with  vitamin  D,  as  given  in  Table  IV,  which 
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show  no  relationship  between  the  vitamin  D  level  and  the  caries 
index,  are  not  in  conflict  with  the  findings  of  McBeath  and  Zucker. 
All  these  data  suggest  that  the  mitigating  effect  of  vitamin  D  on  caries 
is  relative  and  limited;  that  no  amount  of  vitamin  D  can  be  expected 
to  prevent  caries;  and  hence  that  addition  of  vitamin  D  to  the  diet 
does  not  remove  the  cause  of  caries,  but  rather  acts  as  a  modifying 
influence  on  that  cause. 

From  the  finding  in  our  experiments  that  a  5  per  cent  level  of  com 
oil  in  the  rice  diet  is  more  effective  in  reducing  the  level  of  caries  than 
a  0.5  per  cent  level,  but  not  more  effective  than  a  2  per  cent  level,  it 

TABLE  rv 


Caries  index  values  and  other  data  on  groups  that  received  a  basal  rice  diet  supplemented  only 
with  vitamin  D  and  oil,  in  this  and  previous  investigations  {18,  21) 


DIET 

CIOUP 

NUICBEE  OP 
ANIMALS 

1 

EXPEKI- 

MENTAL 

PEtlOD 

DAYS 

viTAiaN  D 

oa.  1 

1 

CAllES  INDEX 

Fonn  used 

Approx. 
U.S.P.OmU 
per  week 

Kind  used 

1 

Per  cent  | 
of  diet 

25 

n 

48-154 

CLO* 

70 

CLO* 

2.0 

0.4  ±0.5 

66 

mm 

55-181 

v 

28 

CO 

2.0 

2.1  ±1.1 

67 

mm 

47-181 

v 

70 

CO 

5.0 

0.9  ±0.5 

68 

10 

47-181 

CLO 

70 

CLO 

2.0 

2.3  ±1.3 

69 

13 

47-181 

CLO 

175 

CLO 

5.0 

3.1  ±1.5 

92 

13 

61-162 

v 

70 

CO 

5.0 

1.7  ±0.7 

93 

13 

60-155 

v 

1% 

CO 

0.15 

2.5  ±1.5 

94 

13 

61-155 

V 

196 

CO 

0.15 

0.9  ±0.6 

97 

12 

65-159 

V 

175 

CO 

5.0 

2.5  ±1.3 

*  CLO  =  Cod  Liver  Oil,  CO  =  Com  Oil,  V  =  Viosterol. 


appears  that  a  similarly  limited  effect  against  caries  is  all  that  can  be 
expected  of  oil  or  fat.  Indeed,  all  the  evidence  we  have  collected  on 
experimental  fissure  caries  in  rats  supports  the  concept  that  the  disease 
is  due  to  a  primary  cause  (such  as  coarsely  ground  raw  cereal  particles), 
which  may  be  modified  by  a  number  of  secondary  agencies,  among 
which  fat,  normal  levels  of  vitamin  D  and  probably  of  calcium  and 
phosphoms,  and  perhaps  protein,  added  to  the  diet  in  amounts  such 
as  to  make  it  nutritionally  more  adequate,  act  as  mitigating  agencies, 
while  sugar  and  perhaps  other  carbohydrate  added  to  the  diet  may  act 
as  an  aggravating  factor.  If  coarsely  ground  raw  cereal  occurs  in  the 
diet  caries  in  some  degree  results  irrespective  of  other  dietary  con- 
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ditions;  consistent  prevention  of  caries  follows  only  upon  elimination 
of  this  primar}'  cause,  by  grinding  or  cooking  the  cereal,  or  by  replacing 
it  with  finely  divided  or  soft  foods  of  other  kinds,  again  whether  the 
diet  be  deficient  or  adequate,  low  or  high  in  carbohydrate.  In  the 
presence  of  the  primary  cause,  dietary  changes  affecting  nutritional 
adequacy  may  reduce  the  level  of  caries  down  to  a  certain  limit;  before 
that  limit  is  reached  additional  amounts  of  any  one  of  the  mitigating 
agencies  may  exert  increasing  effects,  or  the  effects  of  several  agencies 
may  be  cumulative;  but  the  limit  is  not  exceeded  when  these  amounts 
are  increased  still  further. 

The  close  similarity  in  pathology  between  this  experimental  disease 
and  dental  caries  of  the  fissures  of  human  teeth,  and  the  correspond¬ 
ence  in  vitamin  D  effect,  suggest  that  the  action  of  fats  observed 
experimentally  may  likewise  be  applicable  to  man;  but  no  attempt 
seems  to  have  been  made  to  evaluate  precisely  the  possible  effect  of 
dietary  fat  on  the  human  disease.  We  have  pointed  out  elsewhere 
(20)  that  the  high  fat  content  of  the  primitive  Eskimo  diet  cannot 
be  charged  with  an  important  r61e  in  the  freedom  from  caries  which 
the  Eskimo  enjoys.  In  the  Birmingham  investigations  reported  by 
Mellanby  (9,  10)  and  subsequently  in  greater  detail  by  the  Committee 
for  the  Investigation  of  Dental  Disease  (2)  the  effects  on  caries  in 
children  of  equal  amounts  of  cod  liver  oil  and  olive  oil  were  compared. 
In  Investigation  I,  treacle,  (“golden  syrup”)  was  used  as  an  additional 
control.  These  three  extra  foods  were  given  separately  in  three 
institutions  having  somewhat  different  basal  diets.  The  results  seem 
to  indicate  a  general  superiority  of  cod  liver  oil  over  olive  oil  as  “pro¬ 
tective”  agents  against  caries,  but  they  likewise  suggest  a  degree  of 
superiority  of  olive  oil  over  treacle:  “In  the  newly  erupted  teeth  . . . 
the  incidence  and  extent  of  caries  are  significantly  less  in  the  olive  oil 
group  than  in  the  treacle  group .  .  .  For  the  individual  types  of  teeth 
considered,  the  incidence  of  fresh  caries  is  always  less  in  the  olive  oil 
than  in  the  treacle  group,  though  the  differences  are  not  sufficiently 
great  to  be  considered  real  on  the  numbers  available.  In  the  de¬ 
ciduous  teeth  there  is  a  significantly  greater  increase  in  the  percentage 
of  carious  teeth  in  the  treacle  than  in  the  olive  oil  group”  (2).  It 
must  be  noted  that  the  comparison  with  treacle  adds  a  complicating 
factor  from  our  standpoint.  Nevertheless, ’while  the  dietary  data 
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given  by  the  Committee  (2)  indicate  that  the  differences  in  total  fat 
content  between  the  three  diets  were  not  marked,  they  show  that  it 
was  the  cod  liver  oil  group  that  had  the  highest  content;  and  the  pro¬ 
gression  of  dietary  fat  levels  happens  to  be  in  inverse  relation  to  the 
general  levels  of  increased  caries  observed.  In  the  second  investiga¬ 
tion  the  treacle  group  was  omitted,  and  the  effects  of  olive  oil  and  cod 
liver  oil  were  compared  in  the  same  institution  (so  that  the  dietar\’ 
fat  levels  were  presumably  the  same).  Cod  liver  oil  gave  superior 
results,  but  in  the  absence  of  a  suitable  control  group  the  possible 
effects  of  the  olive  oil  cannot  be  determined. 

The  possible  mechanism  whereby  the  oil-fat  effect  on  caries  in 
rats  is  produced  is  worth  consideration.  The  fat  diets  do  not  seem 
to  have  been  improved  appreciably  in  nutritional  quality,  and  hence 
if  the  effect  is  exerted  systemically  its  mechanism  is  entirely  obscure. 
McDougall  (8)  recently  reported  that  11  per  cent  of  lard  or  olive 
oil  in  the  diet  of  rats  prevented  the  development  of  rickets  on  a  low- 
calcium,  low-vitamin  D  diet,  and  suggested  that  fat  may  facilitate 
the  absorption  of  calcium.  It  is  to  be  expected,  however,  that  such 
an  effect,  if  it  operated  in  our  experiments,  would  have  been  reflected 
in  changes  in  the  blood  calcium  level  or  in  the  histological 
picture  of  bone  and  teeth;  but  no  such  effects  were  observ’ed.  The 
data  in  the  present  report  suggest  that  the  explanation  lies  in  another 
direction.  The  results  (Table  II)  in  the  comparative  corn  and  rice 
series  (diets  118  to^l21  and  122  to  125)  with  increasing  levels  of  com 
oil  show  a  consistently  greater  oil  effect  in  the  rice  groups  than  in  the 
corn  groups,  despite  the  fact  that  the  corn  diets  had  higher  total  fat 
levels  because  of  the  higher  fat  content  of  corn  than  of  rice — the 
augmenting  fat  in  the  corn  diets  being,  incidentally,  chemically  the 
same,  i.e.,  corn  oil.  Corn  meal  contains  about  1.9  per  cent  of  fat, 
whereas  rice  contains  about  0.3  per  cent  (23).  Hence  diet  119,  with 
0.5  per  cent  of  corn  oil  added  to  a  basal  corn  diet,  contains  approxi¬ 
mately  the  same  total  amount  of  fat  as  diet  124,  in  which  2  per  cent 
of  corn  oil  was  added  to  a  basal  rice  diet.  But  whereas  the  results 
in  the  latter  group  indicate  the  full  mitigating  effect  on  caries,  those 
in  the  former  represent  only  an  insignificant  reduction  of  the  basal 
caries  level.  The  inference  seems  strongly  indicated  that  the  effect 
on  caries  is  exerted  by  free  but  not  by  (physically)  bound  fat,  although 
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they  be  chemically  the  same.  Since  both  the  fat  added  and  that 
originally  present  in  the  grain  are  presumably  utilizable  to  equal 
degree  in  nutrition,  it  may  be  inferred  that  the  effect  on  caries,  con¬ 
tributed  only  by  added  fat,  is  exerted  directly  in  the  mouth  rather  than 
through  nutritional  or  systemic  channels.  It  may  be  noted  as  an 
exception  to  this  argument,  however,  that  corn  oil  was  generally  less 
effective  when  added  to  a  com  diet  than  when  added  to  a  rice  diet, 
for  reasons  that  remain  obscure. 

If  the  oil-fat  effect  is  exerted  locally,  it  may  act  by  interfering  at 
some  point  in  the  chain  of  events  postulated  in  the  Miller  theory  as 
we  have  amplified  it  (16).  Oil  does  not  seem  to  lessen  the  hardness 
of  the  cereal  particles;  it  may  interfere  with  effective  impaction  by 
a  lubricating  effect;  or,  by  coating  both  particle  and  adjacent  tooth 
surfaces  with  a  non-aqueous  film,  it  may  limit  the  penetration  of 
mouth  or  bacterial  enzymes  into  the  particle  or  afford  relative  protec¬ 
tion  of  the  enamel  against  the  acid  products  of  the  fermentation. 
Such  a  view  has  been  suggested  in  part  by  McCollum  (7). 

SUMMARY 

One  series  of  90  rats  were  given  a  basal  coarse  rice-dextrin-spinach 
diet  alone  or  supplemented  in  separate  groups  of  12  or  13  animals 
with  viosterol  in  corn  oil,  or  with  corn  oil  or  paraffin  oil  alone.  One 
group  was  given  a  viosterol-corn  oil  dilution  by  pipette,  2  drops  per 
rat  per  week,  in  amount  equivalent  in  vitamin  D  to  about  196  U.S.P. 
units  per  week,  and  in  fat  to  about  0.15  per  cent  of  the  diet.  Another 
group  received  an  approximately  equal  amount  of  viosterol  and  corn 
oil  incorporated  with  the  diet.  Two  other  groups  received  respectively 
about  70  and  175  units  of  vitamin  D  as  viosterol  incorporated  in  the 
diet  with  corn  oil  equivalent  to  5  per  cent  of  the  diet.  In  the  oil-con¬ 
trol  groups,  the  oils  were  fed  as  5  per  cent  of  the  diet. 

Another  series  of  152  rats,  in  12  groups  of  10  to  14,  were  given  (a) 
a  basal  coarse  corn-saccharose-spinach  diet  alone  and  supplemented 
with  0.5, 2  and  5  per  cent  of  corn  oil;  (b)  a  basal  coarse  rice-saccharose- 
spinach  diet  alone  and  supplemented  with  0.5,  2  and  5  per  cent  of  corn 
oil;  and  (c)  the  same  basal  rice  diet  supplemented  with  5  per  cent  of 
olive  oil,  cottonseed  oil,  hydrogenated  cottonseed  oil  and  lard. 

All  animals  were  placed  on  the  diets  at  22  days  of  age  and  kept  on 


RAT  CARIES:  VITAMIN  D,  FAT 


201 


the  diets  for  varying  periods  up  to  162  days  in  the  first  series  and  100 
days  in  the  second.  The  incidence  of  fissure  caries  and  other  dental 
lesions  and  the  degree  of  calcification  of  teeth  and  alveolar  bone  were 
determined  by  microscopic  examination  of  sections  of  the  jaws. 
Blood  calcium  and  phosphorus  were  determined  in  representative 
animals  of  the  first  series.  The  results  are  as  follows: 

Vitamin  D  at  the  levels  used,  independently  of  the  manner  of 
feeding  or  the  level  of  accompanying  oil,  induced  a  characteristic 
statistically  valid  decrease  in  the  level  of  fissure  caries  as  compared 
with  the  control  group. 

Increasing  percentages  of  com  oil  with  both  com  and  rice  diets  gave 
decreasing  levels  of  fissure  caries,  except  that  with  the  rice  diet  2  per 
cent  of  corn  oil  yielded,  as  in  previous  experiments,  the  full  “adequate 
diet  effect”  and  5  per  cent  was  not  more  effective.  Com  oil  at  each 
level  was  more  effective  in  reducing  the  level  of  caries  wdth  the  rice 
than  with  the  corn  diets.  Since  the  amount  of  oil  bound  in  the  grain 
is  considerably  higher  in  com  than  in  rice,  the  findings  suggest  that 
free  rather  than  bound  oil  is  the  effective  factor  against  caries,  hence 
that  the  effect  is  exerted  locally  in  the  mouth  rather  than  systemically 
or  via  nutritional  processes.  The  possible  mechanisms  of  such  effect 
are  discussed. 

The  fats  used  other  than  com  oil  were  at  least  as  effective  against 
caries  as  corn  oil.  Paraffin  oil  was  apparently  less  effective  than 
the  fats  and  fatty  oils. 

The  relationship  of  the  findings  to  those  of  other  workers  on  the 
influence  of  vitamin  D  and  of  fat  on  dental  caries  in  children  is  dis¬ 
cussed. 

Details  relating  to  the  occurrence  of  cusp  fracture  (“macroscopic”) 
dental  lesions  are  also  given. 
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DENSITY  AND  REFRACTIVE  INDEX  STUDIES  OF 
DENTAL  HARD  TISSUES 

II.  Density  Distribution  Curves^-* 
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LOUISE  E.  ANGE,  B.A. 

Department  of  Biochemistry  and  Pharmacology,  School  of  Medicine  and  Dentistry,  The 
University  of  Rochester,  Rochester,  New  York 

There  is  considerable  variation  in  the  values  recorded  in  the  litera¬ 
ture  for  the  density  of  the  dental  hard  tissues.  Hoppe  (6),  Karl- 
strom  (4)  and  Thewlis  (12)  find  the  enamel  density  to  be  between 
2.9  and  3.0  grams  per  cc.  On  the  other  hand,  Morichini  (9)  reports 
a  figure  of  2.65;  Pickerill  (11)  finds  values  between  2.72  and  2.85; 
Thurlow  and  Bunzell  (13)  set  a  figure  of  2.49  while  Brekhus  and  Arm¬ 
strong  (3)  state  the  density  to  be  between  2.6  and  2.7.  For  dentin 
there  are  fewer  values  and  less  disagreement.  Black  (2),  in  a  study 
of  a  large  series  of  wet  dentin  specimens  found  values  between  2.06 
and  2.11.  Krause  (7),  Thewlis  (12)  and  Brekhus  and  Armstrong 
(3)  report  the  following  values,  respectively,  2.08,  2.10  and  2.24. 
Cementum  was  assumed  by  Brekhus  and  Armstrong  to  have  a  density 
of  less  than  2.04,  since  its  removal  was  described  by  the  use  of  a  liquid 
of  that  density.  No  other  experimental  values  have  been  reported. 
The  differences  in  the  quoted  densities  may  be  partly,  but  not  wholly, 
explained  on  the  basis  of  a  variation  in  the  density  of  the  tissue  itself, 
either  occurring  naturally  or  brought  about  by  the  differences  in 

^  Presented  at  the  Fourteenth  General  Meeting  of  the  International  Association  for 
Dental  Research,  Louisville,  Kentucky,  March  14-15,  1936;  J.  D.  Res.,  15:  307,  1936. 
This  paper  is  taken  from  the  essay  awarded  the  Morris  L.  Chaim  Prize  by  the  First 
District  Dental  Society  of  the  State  of  New  York,  1937.  The  data  of  this  paper  are  taken 
from  the  thesis  submitted  by  the  senior  author  to  the  Division  of  Graduate  Studies  of  the 
University  of  Rochester  in  partial  fulfillment  of  the  requirements  for  the  Degree  of  Doctor 
of  Philosophy. 

*  This  work  was  supported  in  part  by  the  Rockefeller  Foundation  and  in  part  by  the 
Carnegie  Corporation  of  New  York. 
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the  preparatory  treatment.  No  reports  of  the  density  distribution  of 
the  dental  hard  tissues  have  appeared. 

METHOD 

The  method  previously  described  (8)  for  separation  of  enamel  and  dentin  was  modified 
to  permit  the  fractionation  of  a  single  dental  hard  tissue  according  to  density.  Tempera¬ 
ture  control  was  maintained  during  centrifuging  by  placing  a  water  jacket  about  the  15  cc. 
centrifuge  tube  carrier  to  hold  the  apparatus  at  25®  ±  0.5®C.  during  the  separation.  A 


Pig.  I.  Density  distribution  of  enamel  sample  (curve  indicates  average  of  four  deter¬ 
minations)  shows  little  material  with  density  2.92-2.94.  The  two  maxima  at  2.91  and 
2.97  respectively,  suggest  two  varieties  of  enamel. 

series  of  liquids  was  prepared  with  densities  differing  by  0.03-0.05.  For  enamel,  “cello- 
solve”  (B,B'  dihydroxy  ethyl  ether)  and  tetrabromethane*  were  used  up  to  a  density  of 
2.96,  and  iodoform  and  tetrabromethane  for  densities  up  to  3.02.  For  dentin  and  ce- 
mentum,  “cellosolve”  and  tetrabromethane  mixtures  were  used.  The  exact  density  of 
each  liquid  was  determined  at  25®C.  by  means  of  a  specific  gravity  bottle. 

Enamel  and  dentin  were  prepared  according  to  the  method  described  earlier,  then  each 


*  For  an  economical  method  of  synthesis  see  Physical  and  Microchemical  Studies  of 
Dental  Hard  Tissues,  R.  S.  Manly,  Ph.D.  Thesis,  Rochester,  N.  Y.,  1938,  p.  42. 
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separated  first  with  liquids  having  the  proper  densities  to  give  heavy  and  light  fractions 
of  about  equal  weight.  Each  fraction,  when  split  again  by  liquids  of  appropriate  density, 
gave  two  more  fractions  of  different  density  limits.  The  process  was  continued  until  the 
desired  number  of  fractions  were  obtained. 

RESULTS 

The  results  are  represented  by  means  of  distribution  curves,  de¬ 
signed  so  that  the  total  area  under  the  curve  is  equal  to  the  percentage 

TABLE  I 

Density  distribution  of  enamel  from  single  teeth 
Part  A 


SAMPLI  NUMBKB 


DENSITV  INTKBVAI. 


Less  than  2.9022 
2.9022-2.9284 
2.9284-2.9420 
2.9420-2.9583 
2.9583-2.9840 
2.9840-3.0113 
Greater  than  3.0113 

Recovery . 


H 

* 

J 

G 

H 

>  M 

f 

3.4 

20.1 

tt  ctni  in 

18.8 

12.7 

■achjractic 

3.9 

13.0 

m 

31.2 

18.8 

760 

cml  per 

484 

unii  dens 

496 

'ty 

718 

2.2 

5.6 

22 

29 

410 

26.1 

16.1 

15.7 

990 

1270 

21.3 

23.5 

18.9 

12.2 

830 

915 

735 

475 

7.9 

15.5 

25.0 

5.4 

290 

572 

915 

195 

1.3 

1.6 

2.2 

0.3 

82.4 

88.5 

79.1 

94.4 

Parts 


SAMPLE 

NO. 

TYPE  OP  TOOTH 

G 

1st  or  2nd  molar 

H 

3rd  molar 

I 

1st  or  2nd  molar 

J 

3rd  molar 

ATTEITION 

CAEIES 

WEIGHT  OP 

ENAMEL 

None 

Occlusal,  small  “white  spots” 
on  side 

0.7828 

None 

None 

0.5923 

Slight 

Two  pit  cavities 

0.6919 

Very  slight 

Large  fissure  cavity 

0.7174 

recovery.  The  height  of  the  smooth  curve  at  any  density  (abscissa) 
then  represents  the  relative  amount  of  hard  tissue  which  has  exactly 
that  density,  and  the  area  under  the  curve  for  a  definite  density  inter¬ 
val  equals  the  percentage  of  the  sample  occurring  within  that  density 
interval. 

Density  of  enamel.  The  shape  of  the  density  distribution  curve  of 
enamel  is  shown  in  fig.  1,  obtained  from  a  composite  sample  of  enamel. 
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The  close  agreement  of  quadruplicate  determinations  is  evidence  for 
the  accuracy  of  the  method.  There  are  two  maxima  in  the  distribu¬ 
tion  curve,  one  fairly  definitely  at  2.97,  and  the  other  less  accurately 
known  but  approximately  at  2.9.  Enamel  from  several  single  teeth 
also  shows  two  maxima  (Table  I)  in  the  density  distribution.  The 
simplest  h>TX)thesi3  to  explain  the  presence  of  two  maxima  is  that 
there  are  two  distinct  types  of  enamel  differing  in  density  and  other 
respects  to  be  described  in  a  later  paper.  There  was  nothing  in  the 
microscopic  appearance  of  the  two  types,  however,  to  indicate  a  differ¬ 
ent  histological  nature,  i.e.,  rods  vs.  interstitial  substance.  Hence 
the  two  types  of  enamel  are  presumably  derived  from  different  loca¬ 
tions,  either  with  respect  to  the  striae  of  Retzius,  or  bands  of  Schreger 
since  Grenz  ray  pictures  have  shown  these  to  have  varying  X-ray 
densities  (Applebaum,  1);  or  with  respect  to  the  dentinal  junction 
since  Karlstrom  (4)  has  shown  that  density  increases,  and  Hodge, 
Warren  and  Van  Huy  sen  (5)  have  found  that  X-ray  opacity  increases 
from  the  dentinal  junction  outward. 

Not  all  of  the  enamel  is  included  in  the  ranges  of  density  2.90-3.00, 
presented  in  fig.  1\  of  the  four  determinations  an  average  of  4.0  per 
cent  was  denser  than  3.00,  17.6  per  cent  lighter  than  2.90,  and  4.2  per 
cent  lost.  With  enamel  from  a  single  tooth  (Table  I)  there  is  a 
surprising  variation  in  the  percentage  of  the  lightest  enamel,  since  3.4 
to  31.3  per  cent  had  a  density  lower  than  2.90.  However,  it  is  the 
two  third  molars,  H  and  J,  which  have  the  largest  percentages  of  the 
lightest  enamel.  This  fact  is  interesting  since  third  molars  are  often 
atypical.  Further  experiments  on  an  enamel  composite  disclosed  no 
enamel  denser  than  3.02  and  only  6  per  cent  lighter  than  2.89;  of  the 
latter  light  fraction  only  78  per  cent  was  enamel  and  the  remainder 
dentin  and  junction  particles.  On  the  basis  of  these  results  it  may  be 
concluded  that  the  upper  limit  of  density  is  quite  definite  at  about 
3.00  while  the  lower  limit  is  more  variable  but  may  be  placed  at 
about  2.89. 

Density  of  dentin.  The  limits  of  the  density  of  dentin  were  estab¬ 
lished  fairly  early  in  the  course  of  the  work  as  being  from  about  2.05 
to  2.35  by  simple  flotation  without  making  any  attempt  at  separation. 

A  triplicate  fractionation  of  the  dentin  from  a  composite  sample 
of  dried,  non-carious  teeth,  gave  the  results  shown  in  fig.  2.  The 
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smooth  curve  drawn  by  inspection  probably  approaches  zero  near  2.00, 
since  there  is  only  between  0.3  and  2.6  per  cent  of  the  total  sample 
with  a  density  less  than  2.05.  The  maximum  is  quite  sharp  at  ap¬ 
proximately  2.14,  since  35  per  cent  of  the  dentin  exhibits  a  density 
between  2.13  and  2.16.  In  the  higher  density  region,  a  small  rise  is 
found  from  2.25  to  2.30.  The  fraction  showing  a  density  greater  than 
2.33  amounts  to  less  than  7  per  cent  of  the  original  sample,  and  is 


DENSITY  (GRAMS/CCj 

Fig.  2.  Triplicate  determination  of  density  distribution  of  dentin  from  non-carious 
teeth.  More  than  third  of  dentin  has  density  between  2.13-2.16,  even  though  density 
range  is  2.03-2.35. 

probably  made  up  of  unseparated  enamel  or  junction  particles. 
Another  fractionation  was  carried  out  in  duplicate  on  dentin  from  a 
composite  sample  of  teeth,  some  of  which  showed  carious  lesions.  All 
carious  tissue  was  ground  out  before  the  teeth  were  powdered.  It 
was  found  that  while  the  density  distribution  curve  (not  shown) 
approached  zero  at  2.0  and  2.30  as  before,  the  maximum  of  the  curve 
occurred  at  2.19  for  each  of  the  duplicates,  instead  of  at  2.14,  as  in 
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fig.  2.  This  difference  (0.05  grams  per  cc.)  may  have  been  due  either 
to  production  of  different  densities  by  different  drying  procedures, 
or  to  a  truly  higher  mean  density  in  the  sound  dentin  of  carious  teeth. 
With  the  latter  possibility  there  is  no  way  of  distinguishing  whether 
the  finding  means  a  higher  density  of  dentin  in  caries-susceptible 
teeth,  or  the  removal  of  low  density  dentin  by  the  carious  process. 

A  third  fractionation,  performed  on  the  dentin  of  hypercementosed 
teeth,  confirmed  the  results  shown  in  fig.  2.  The  mean  density  was 
2.14,  with  limits  at  about  2.00  and  2.30.  In  addition  there  was  a  small 
inflection  or  “hump”  at  2.05  which  was  attributed  to  the  presence  of 
unusually  large  amounts  of  secondary  cementum. 

TABLE  II 

DensUy  distribution  of  cementum  and  dentin  in  hypercementosed  root  tips 


8AMF1JB  KUHBEm 


DENSITY  INTEXVAL 

2  1 

3  1 

2  1 

1  ptr  cent  in  tackfracHon  I 

ptr  cent  per  unit  density 

2.007 

19.3 

8.9 

2.007-2.029 

21.4 

11.2 

970 

510 

2.029-2.047 

4.3 

16.5 

240 

920 

2.047-2.078 

13.1 

14.3 

420 

460 

2.078-2.115 

17.4 

20.0 

470 

540 

2.115-2.147 

9.9 

9.4 

310 

290 

2.147 

8.4 

! 

16.7 

Recovery . 

93.8 

97.0 

Density  of  cementum.  A  sample  of  cementum  ground  from  a  hyper¬ 
cementosed  tooth  was  found  to  float  in  a  2.11  density  liquid,  to  split 
into  two  parts  in  a  2.05  density  liquid  and  to  sink  in  a  2.01  density 
liquid.  In  order  to  check  this  result  by  fractionation,  a  number  of 
hypercementosed  roots  were  excised,  pulverized,  dried,  and  frac¬ 
tionated  according  to  density.  The  results  are  shown  in  Table  II. 
The  percentage  in  each  density  fraction  and  the  percentages  per  unit 
density  are  given  for  sample  2,  taken  from  teeth  which  had  stood  for 
some  time  in  formalin,  and  sample  3,  prepared  from  freshly  extracted 
teeth.  With  sample  2,  the  maximum  due  to  cementum  in  percentage 
per  unit  density  (corresponding  to  the  ordinates  in  the  distribution 
curve  in  figs.  1  and  2)  occurs  at  2.02  and  the  maximum  of  root  dentin 
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at  2.10.  With  sample  3,  the  cementum  maximum  is  found  in  the 
next  higher  density  interval  at  2.04.  The  root  dentin  maximum  is 
the  same,  however,  at  2.10  {fig.  3). 

From  this  data  it  may  be  concluded  that  the  density  of  cementum 
lies  between  2.02  and  2.04,  depending  on  the  source  of  the  sample. 
Since  the  cementum  curve  is  steeper  than  the  dentin  curve,  the 
former  is  the  more  homogeneous  substance.  Furthermore  root  dentin 
is  somewhat  less  dense  and  therefore  probably  less  calcified  (see  later 
paper)  than  the  mean  for  the  whole  dentin. 


L95  2D0  205  ZIO  2J5 
DENSITY  (G  ICC) 

Fig.  3.  Density  distribution  of  h>'percementosed  root  tips.  Cementum  exhibits  a 
sharp  maximum  at  2.03-2.05.  Density  maximum  at  2.10  is  probably  that  of  root  dentin. 

DISCUSSION 

The  results  on  enamel  agree  with  the  values  reported  by  Hoppe 
(6),  Karlstrom  (4)  and  Thewlis  (12)  in  that  the  density  of  most  of  the 
enamel  is  between  2.9  and  3.0.  The  proof  of  the  non-homogeneity 
which  has  been  obtained  confirms  the  work  of  Karlstrom,  as  has  been 
mentioned  earlier.  The  low  values  reported  by  certain  workers  may 
be  due  to  the  use  of  mercury  as  a  pycnometric  liquid  as  Karlstrom  has 
pointed  out,  or  to  the  lack  of  other  technical  precautions,  noted  by 
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Nutting  (10)  for  the  avoidance  of  falsely  low  densities  due  to  trapped 
internal  air  in  the  particles.  No  relation  has  been  observed  between 
the  particle  size  and  the  enamel  density;  hence  there  is  probably  little 
error  due  to  trapped  internal  air.  Either  the  enamel  is  compact 
enough  when  dry  to  have  negligible  air  spaces,  or  the  5  atmospheres 
pressure  produced  during  centrifuging  forces  the  liquid  into  the  air 
spaces  and  furnishes  the  true  density  of  the  particles. 

The  mean  density  found  for  dentin,  2.14  lies  between  the  values 
reported  by  Thewlis  (2.10)  and  Brekhus  and  Armstrong  (2.24). 
The  limiting  densities  discovered  in  the  present  work,  2.00  to  2.35, 
include  the  values  reported  by  previous  workers.  The  question  of 
trapped  air  is  more  important  in  density  determinations  of  dentin,  for 
it  has  been  observed  that  in  general  the  larger  particles  occur  in 
the  lighter  density  fractions.  This  fact  has  at  least  two  interpreta¬ 
tions:  either  there  is  more  air  trapped  in  the  larger  particles  to  pro¬ 
ducing  a  falsely  low  density;  or  there  is  actually  more  organic  material, 
producing  a  tougher  particle  that  does  not  readily  fracture  during 
pulverizing. 

The  information  concerning  the  density  of  cementum  permits  a 
prediction  of  the  optimum  density  of  a  liquid  for  separating  it  from 
dentin.  From  an  analysis  of  the  distribution  curves  to  be  omitted 
here,  it  has  been  estimated  that  separation  by  a  2.07  density  liquid 
would  cause  a  loss  of  only  2  per  cent  of  the  dentin  and  yet  remove  90 
per  cent  of  the  cementum.  Brekhus  and  Armstrong  have  recom¬ 
mended  a  liquid  with  a  density  of  2.04  for  this  purpose.  Since  this 
density  coincides  with  the  density  maximum  for  the  freshly  prepared 
tissue,  at  best  an  imperfect  separation  could  be  obtained. 

SUMMARY 

1.  The  density  distribution  curves  of  enamel,  dentin  and  cementum 
were  investigated  by  a  centrifugal  flotation  method. 

2.  Ninety  per  cent  of  dried  enamel  has  a  density  between  2.89  and 
3.00  grams  per  cc.,  with  the  2  maxima  in  the  distribution  curve 
at  2.91  and  2.97. 

3.  The  density  of  air-dried  dentin  was  found  to  occur  between 
2.00  and  2.30  with  a  mean  density  at  2.14  grams  per  cc. 
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4.  Most  of  the  cementum  exhibited  a  density  of  from  2.01  to  2.05 
grains  per  cc. 
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I.  Address  or  Retiring  President 

The  Influence  of  Saliva  upon  the  Growth  of  Oral  Bacteria 

Thomas  J.  Hill,  D.D.S.,  School  of  Dentistry  and  Institute  of  Pathology, 
Western  Reserve  University,  Cleveland,  Ohio 

The  belief  that  saliva  contains  some  healing  qualities  dates  back 
into  antiquity.  Hippocrates  considered  its  value  and  there  is  Biblical 
reference  to  the  dogs  that  licked  the  wounds  of  the  beggar.  Through¬ 
out  the  history  of  early  empirical  medicine  the  use  of  saliva  was  com¬ 
mon  practice  in  the  treatment  of  surface  wounds.  This  may  have 
been  due  to  the  observation  that  animals’  wounds,  which  have  been 
licked,  usually  heal  quickly.  It  is  little  wonder,  then,  that  early 
observers  considered  saliva,  and  conditions  which  affect  the  saliva, 
of  deep  interest  in  oral  conditions.  To  the  early  observer  it  appeared 
obvious  that  a  fluid  which  constantly  bathed  the  enamel  of  the  teeth 
could  not  be  without  influence  upon  the  enamel  and  upon  the  processes 
which  cause  its  disintegration.  Miller’s  (1)  classic  experiment  was 
based  upon  this  fact  and  it  was  voiced  again  by  Black  (2),  who  forty 
years  ago  said,  “the  logical  inference  is  that  the  cause  of  the  differences 
in  the  liabilities  of  individuals  to  caries  of  the  teeth  is  something  in 
the  constitution  operating  through  the  oral  fluids  and  acting  upon  the 
active  cause  of  caries,  hindering  or  intensifying  its  effect”. 

There  has  been  extensive  and  intensive  investigation  into  the  re¬ 
lationship  of  saliva  to  the  causative  factors  of  oral  disease.  It  is  the 
purpose  of  this  paper  to  review  only  the  investigations  which  deal 
with  the  influence  of  saliva  upon  the  presence  of  organisms  in  the 
mouth  and  upon  bacterial  growth.  The  saliva  may  affect  the  pres¬ 
ence  and  growth  of  organisms  in  the  mouth  in  any  one  of  the  following 
ways:  1.  The  amount  of  saliva  secreted  and  the  mechanical  factor 
involved.  2.  The  presence  of  some  substance,  lysozyme,  in  the 
saliva  which  has  bacteriolytic  power.  3.  The  presence  of  other 
organisms  and  the  resultant  mutual  bacterial  antagonisms.  4.  The 
presence  of  substances  which  destroy,  inhibit  growth,  or  so  change  the 
organisms  that  they  lose  their  pathogenicity. 

AMOUNT  OF  SALIVA 

The  amount  of  saliva  secreted  in  24  hours  by  an  individual  in  nor¬ 
mal  health  is  about  1200  cc.  This  amount  is,  of  course,  subject  to 
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great  variation,  depending  upon  age,  exercise,  diet,  habits  and  health. 
It  is  secreted  more  rapidly  during  the  day  than  during  resting  hours 
and  is  materially  influenced  by  both  physical  and  psychological 
stimulation.  It  has  been  obvious  that  stimulation  increases  the 
flow  of  saliva.  Both  Pavlov  (3)  and  McClelland  (4)  have  shown  that 
such  increases  are  more  readily  produced  by  fibrous  or  tough  food 
which  requires  more  physical  effort  in  the  process  of  chewing  than  do 
softer  foods.  McClelland  (4)  was  unable  to  draw  any  conclusion  as 
to  the  response  in  the  production  of  saliva  to  different  tastes  or  food 
composition  as  he  believed  each  subject  to  be  a  distinct  entity  in  its 
response  to  stimulation.  Pavlov  (3),  however,  believed  that  saliva 
is  stimulated  in  increased  amounts  by  carbohydrates.  There  can  be 
little  doubt  that  the  character  of  the  saliva  is  materially  influenced 
by  stimuli  of  various  chemical  compositions,  but  the  amount  is 
largely  dependent  upon  the  physical  properties  of  the  stimuli  used. 
Saliva  stimulated  by  chewing  paraflSn  can  be  collected  at  the  rate  of 
about  1^  to  2  cc.  per  minute.  Trimble,  Etherington  and  Losch  (5) 
found,  for  107  dental  students,  secretion  which  averaged  slightly  over 
2  cc.,  but  with  a  variation  which  ranged  from  0.6  to  4+  cc.  per 
minute.  Subsequent  tests  gave  similar  results  with  68  per  cent  of  the 
subjects  secreting  quantities  which  did  not  vary  more  than  ±0.33 
cc.  per  minute.  The  teeth  were  examined  and  cavities  recorded. 
An  examination  made  12  months  later  showed  a  correlation  between 
the  amounts  of  saliva  secreted  and  the  incidence  of  new  cavities. 
Fifty-seven  students  having  less  than  an  average  flow  developed  28 
new  cavities  while  50  individuals  having  more  than  an  average  flow 
developed  15  new  cavities.  This  is  an  increase  of  19 -f  percent  more 
cavities  in  the  mouths  having  less  than  average  flow  of  saliva.  The 
importance  which  could  be  attached  to  these  figures  would  depend 
upon  how  far  the  majority  of  determinations  deviate  from  the  mean, 
so  as  to  place  the  results  outside  of  the  factor  of  experimental  error. 
The  authors  make  no  suggestion  as  to  whether  the  possible  decrease 
in  the  percentage  of  cavities  in  individuals  having  more  than  normal 
saliva  is  due  to  an  inhibiting  power  of  saliva  upon  bacterial  growth 
or  to  the  mechanical  influence  of  greater  quantities  of  fluid.  Cer¬ 
tainly  the  latter  cannot  be  overlooked. 
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LYSOZYMES 

Since  Fleming  and  Allison  (6)  demonstrated  the  bacteriolytic 
power  of  egg  white  against  staphylococcus,  streptococcus,  meningo¬ 
coccus,  Elberthella  typhosus,  and  other  organisms,  the  work  has  been 
extended  by  various  investigators.  It  has  been  found  that  tears, 
milk,  and  saliva  also  contain  a  substance  called  lysozyme,  capable  of 
bacterial  destruction.  It  is  demonstrable  only  under  artificial  con¬ 
ditions  where  it  is  found  to  be  relatively  thermostable,  working  best 
at  body  temperature  or  slightly  above.  Fleming  and  Allison  (7) 
later  showed  its  presence  in  saliva  to  have  relatively  the  same  effec¬ 
tiveness  as  in  blood  serum  but  much  less  effectiveness  than  in  tears. 
It  is  most  effective  against  non-pathogenic  organisms  and  particularly 
against  the  M.  lysodeikticus.  Belikow  (8)  demonstrated  the  presence 
of  lysozymes  in  the  saliva  of  43  per  cent  of  healthy  individuals  while 
working  with  a  large  aerobic  staphylococcus  but  found  that  its  pres¬ 
ence  varied  from  time  to  time  even  in  the  same  individual.  He 
attributed  the  source  of  lysozyme  to  the  salivary  polymorphonuclear 
leucocytes. 

BACTERIAL  ANTAGONISM 

Miller  (1)  early  observed  what  he  termed  a  “fight  for  existence” 
between  various  bacteria  of  the  mouth  and  expressed  belief  that  this 
might  in  some  measure  influence  the  character  of  the  oral  flora. 
Gordon  (9)  working  with  meningococcus  found  that  saliva  definitely 
inhibited  its  growth.  He  found  this  inhibiting  power  to  be  demon¬ 
strable  when  diluted  100  times.  Nasal  mucus  did  not  contain  such 
inhibiting  power.  Young  broth  cultures  made  from  saliva  were  as 
efficacious  in  inhibiting  the  growth  of  meningococcus  as  saliva  itself. 
He  found  that  saUva  which  had  been  passed  through  a  Berkefeld 
filter  or  sterilized  by  heat  lost  its  inhibiting  effect.  Pure  cultures  of 
predominant  streptococci  had  slight  effect  but  mixed  cultures  were 
efficacious  in  preventing  meningococcal  growth.  From  this  he  con¬ 
cluded  that  the  antibacterial  property  was  due  to  bacterial  antago¬ 
nism.  Besta  and  Kuhn  (10)  found  that  some  bacteria,  streptococci, 
pneumococci.  Staphylococcus  aureus,  Klebsiella  piteumoniae,  and 
Escherichia  coli,  showed  definite  antagonism  against  Corynebacterium 
diphtheriae  when  these  bacteria  were  in  free  contact.  They  thought 
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that  the  liability  to  mouth  and  throat  infections  from  this  organism 
was  to  some  degree  controlled  by  the  presence  of  other  mouth  flora. 
Prica  (11)  (12)  demonstrated  the  antagonism  of  staphylococcus 
against  various  encapsulated  bacteria.  As  he  found  the  inhibiting 
substance  to  be  thermostable  and  filterable,  he  thought  the  antagoniz¬ 
ing  action  to  be  due  to  a  secretion  product  or  to  a  metabolic  product 
of  the  antagonistic  organisms.  All  of  the  investigations  on  bacterial 
antagonism  have  been  demonstrations  in  vitro.  At  the  present  time 
it  has  not  been  demonstrated  that  the  conditions  are  present  in  vivo 
to  produce  this  same  bacterial  antagonism.  But  in  view  of  Prica’s 
(11)  (12)  demonstration  of  the  antagonism  of  oral  organisms  to  en¬ 
capsulated  bacteria,  it  is  interesting  to  note  that  while  the  intestinal 
tract  frequently  harbors  Clostridium  welchii,  the  literature  contains 
no  reference  to  infections  of  the  mouth  by  this  organism. 

BACTERICIDAL  AND  INHIBITING  SUBSTANCES 

As  far  back  as  1892,  Sanarelli  (13)  observed  that  saliva  would  kill 
certain  organisms  providing  the  organisms  were  not  present  in  too 
great  numbers.  Haugenschmidt  (14)  following  the  work  of  Sanarelli, 
attempted  to  demonstrate  this  antibacterial  property  of  saliva  but 
found  that  sometimes  it  promoted  bacterial  growth  and  other  times 
it  hindered  bacterial  multiplication.  He  did  observe,  however,  the 
presence  of  leucocytes  in  saliva  and  by  the  demonstration  of  their 
phagocytosis  of  bacteria  attributed  the  antibacterial  effect  of  saliva 
to  them.  He  further  believed  that  saliva  acted  as  a  chemotactic 
agent  to  draw  large  numbers  of  leucocytes  to  areas  of  injury  in  the 
mouth.  Later  work  makes  it  .evident  that  the  migration  of  leucoc>’tes 
to  the  seat  of  an  injury  is  in  response  to  the  death  of  cells.  Insomuch 
as  it  has  been  shown  by  Karsner  and  Merrill  (41)  that  leucocytes 
migrate  best  in  an  alkaline  medium  and  that  migration  in  a  medium 
with  a  pH  of  normal  saliva  is  small,  it  is  probable  that  the  phagocyto- 
as  of  bacteria  by  cells  found  on  the  surface  of  mouth  wounds  is  prin- 
dpally  the  result  of  cell  activity  before  their  exudation  into  mouth 
fluids. 

Miller  (1),  in  1903,  rinsed  his  mouth  with  a  bouillon  culture  of 
Serratia  marcescens  containing  approximately  2,000,000,000  organisms. 
After  forcing  the  liquid  between  his  teeth  in  order  to  give  the  or- 
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ganisms  a  chance  to  establish  themselves,  he  made  cultures  im¬ 
mediately  and  at  hourly  intervals.  One  loop  of  saliva  cultured  im¬ 
mediately  contained  97,000  organisms.  In  repeated  cultures  the 
number  was  rapidly  reduced  and  at  the  end  of  3  hours  1  loop  of 
saliva  contained  17  organisms  and  complete  absence  was  found  in  all 
cultures  after  4  hours.  He  recognized  that  the  mechanical  influence 
of  swallowing  and  expectorating  played  an  important  rdle  in  the 
reduction  of  the  number,  but  the  complete  disappearance  of  Serratia 
marcescens,  while  other  organisms  remained  he  attributed  to  some 
antibacterial  factor.  Further  experiments  made  in  vitro  with  other 
organisms  in  an  attempt  to  demonstrate  the  antibacterial  property 
of  saliva  gave  unsatisfactory  results,  but  his  observation  of  the  pres¬ 
ence  of  salivary  leucocytes  and  their  phagocytic  action  was  similar 
to  Haugenschmidt’s  (14).  He  came  to  the  belief  that  these  cells 
were  an  important  mechanism  in  preventing  oral  infection, 

Isaacs  and  Danielian  (15)  carefully  studied  the  cells  of  the  saliva. 
They  gave  as  the  normal  range  5  to  150  cells  per  cc.  of  saliva,  but  if 
the  saliva  was  collected  directly  from  the  glands  very  few  cells  were 
present.  In  normal  health  they  believed  white  blood  cells  are  elimi¬ 
nated  by  migration  through  the  epithelium  into  the  alimentary  tract. 
Polymorphonuclear  leucocytes  and  lymphocytes  found  in  saliva  are 
in  approximately  the  same  proportion  as  in  the  peripheral  blood 
stream.  The  lymphocytes  eliminated  into  the  intestinal  tract  are 
in  somewhat  greater  proportion.  Stephan  and  Jones  (16)  were 
unable  to  demonstrate  any  correlation  between  the  number  of  these 
cells  in  the  saliva  and  the  number  in  the  peripheral  blood  stream — 
in  either  normal  or  abnormal  individuals.  Isaacs  and  Danielian  (15) 
showed  that  in  some  diseases,  notably  leukemia,  the  salivary  count 
is  materially  changed.  Myeloid  leukemia  with  a  moderate  blood 
count  may  show  a  high  salivary  count  with  an  increase  over  normal 
in  polymorphonuclear  cells,  but  as  the  white  blood  cells  of  the  blood 
increase  in  number  the  salivary  cells  decrease.  This  he  believed  to 
be  due  to  early  maturation  and  elimination  of  existing  myeloblasts 
and  subsequent  failure  of  immature  myelocytes  to  be  eliminated 
through  the  epithelium  in  normal  numbers  and  the  cells  that  are 
excreted  to  be  an  immature  form.  Isaacs  and  Danielian  (15)  further 
observed  the  great  increase  in  salivary  cells  following  the  use  of 
artificial  stimulation,  such  as  x-ray  irradiation,  adrenalin  and  vaccines. 
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These  observations  were  in  a  large  measure  confirmed  by  Comroe  (17), 
who  found  a  great  variation  in  the  number  of  salivary  leucocytes  in 
various  systemic  diseases  as  well  as  in  leukemia,  the  variation  being 
from  9  to  21,000  per  cc.  of  saliva.  Some  of  the  high  counts  he  be¬ 
lieved  to  be  due  to  artificial  stimulation. 

The  recent  investigators,  still  recognizing  that  the  leucocyte  may 
have  a  function  in  some  mouth  lesions,  have  placed  more  emphasis 
upon  the  power  of  saliva  itself  to  inhibit  bacterial  growth.  In  1931, 
Slugg  and  Neil  (18)  believed  that  persons  “naturally”  immune  to 
diphtheria  and  who  possess  a  high  degree  of  antitoxin  in  the  blood 
liberate  this  antitoxin  through  the  saliva  at  the  rate  of  1.4^®“*.  This 
ratio  of  salivary  antitoxin  remains  constant  regardless  of  the  concen¬ 
tration  of  the  blood  antitoxin.  Slugg  and  Neil  (18)  estimate  that 
each  year  25  per  cent  of  the  blood  antitoxin  is  liberated  through  the 
saliva  and  swallowed.  Unless  there  is  a  reabsorption  of  antitoxin 
in  the  intestinal  tract,  Slugg  (18)  believes  this  would  constitute  an 
important  loss.  But  as  antitoxins  are  known  to  be  broken  down 
by  the  digestive  ferments  and  their  reabsorption  impossible,  and 
insomuch  as  those  “naturally”  immune  do  not  lose  their  immunity 
with  the  suggested  rapidity,  it  is  doubtful  if  the  loss  of  antitoxins 
through  the  saliva  is  as  important  as  was  suggested  by  these  authors. 

Bezi  (19)  then  found  that  saliva  had  a  definite  inhibiting  action 
upon  the  growth  of  diphtheria  bacillus.  Bold  and  Weigmann  (20) 
(21)  investigated  the  nature  of  this  inhibiting  property  and  found  that 
guinea  pigs  and  monkeys,  who  do  not  possess  diphtheria  antitoxin 
in  the  blood  and  tissues,  do  possess  a  high  degree  of  nose  and  throat 
immunity  to  inoculations  of  virulent  strains  of  diphtheria  bacilli. 
They  found  that  human  saliva  possesses  a  substance  (inhibin)  which 
inhibited  the  growth  of  these  organisms  and  a  substance  (mutin) 
which  served  to  attenuate  the  organisms  and  which  produced  a 
morphological  change  to  diphtheroid  and  pseudo-diphtheroid  types. 
Their  investigations  further  showed  that  this  factor  was  variable  in 
different  individuals,  and  some  salivas  were  found  which  contained 
this  property  to  a  very  small  or  no  degree.  They  were  of  the  opinion 
that  this  property  of  saliva  is  of  as  great,  or  greater  significance, 
in  the  prevention  of  infection  than  is  the  antitoxin  content  of  the 
blood. 

Later,  Dold  working  with  Wizemann  and  Kleinen  (22)  found  these 
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inhibins  and  mutins  in  various  secretions  including  saliva,  nasal 
secretions  and  human  and  cow  milk,  and  that  they  were  effective 
agents  against  not  only  diphtheria  bacilli  but  against  a  number 
of  organisms  which  included  Staph,  pyogenes  aureus,  Gafkya  tetragenus, 
Escherichia  coli,  Elberthella  typhi  and  paratyphi,  Serratia  marcescens. 
Pseudomonas  aeruginosa,  and  Bctcteriaceae  mesentericus.  They  pointed 
out  that  both  the  inhibins  and  the  mutins  varied  in  the  same  saliva 
or  other  secretions  in  their  ability  to  affect  the  growth  of  different 
organisms.  They  also  found  that  their  thermostability  and  time 
sensitivity  varied  for  different  organisms  but  that  in  a  general  way 
the  inhibins  were  less  thermostable  than  the  mutins.  In  a  more  re¬ 
cent  work,  Dold  (23)  shows  by  physical  and  chemical  tests  that  these 
substances  are  not  lysozymes  and  their  resultant  action  is  not  that 
of  bacterial  antagonism.  His  work  showed  the  presence  of  a  small 
amount  of  lysozymes  in  the  saliva  which  may  enhance  the  antibac¬ 
terial  action  of  saliva.  He  also  thought  some  bacterial  antagonism 
might  be  present,  but  the  antibacterial  effects  which  he  describes 
could  not  be  attributed  solely  to  these  factors.  He  observed  that 
the  inhibitory  effect  of  saliva  varied  from  time  to  time  for  the  same 
individual.  Weigmann  and  Koehn  (24)  verified  the  observations 
of  Dold  (23)  relative  to  the  antibacterial  effect  of  saliva  and,  in  addi¬ 
tion,  demonstrated  that  the  diphtheria  bacillus  could,  by  the  presence 
of  saliva,  be  changed  in  form,  staining,  colony  form,  anaerobic  growth, 
carbohydrate  fermentation  and  animal  pathogenicity  to  the  pseudo¬ 
diphtheria  bacillus  of  Hoffman  type. 

In  passing,  it  is  interesting  to  note  that  natural  honey  has  been 
found  by  Dold,  Du  and  Dziao  (25),  and  verified  by  Prica  (26),  to 
contain  substances  similar  to  or  like  these  inhibins.  They  are  effec¬ 
tive  against  practically  the  same  organisms  as  human  saliva  and  have 
comparatively  the  same  thermostability  and  time  sensitivity.  It 
might  be  suggested  that  this  property  of  honey  is  a  result  of  the 
salivary  secretion  produced  by  the  bee.  Michel  (27),  in  1913,  ex¬ 
pressed  the  belief  that  saliva  contained  some  property  which  pre¬ 
vented  the  implantation  of  pathogenic  organisms.  He  thought  it 
to  be  less  bactericidal  than  a  0.1  per  cent  boric  acid  solution,  but  its 
constant  renewal  greatly  increased  its  value  as  an  agent  in  the  pre¬ 
vention  of  infection. 


I.  A.  D.  R.:  SEVENTEENTH  GENERAL  MEETING  221 

Appleton  (28)  has  further  demonstrated  the  protective  effect  of 
saliva  against  infection.  He  inoculated  mice  with  cultures  of  Serratia 
marcescens  diluted  with  saline  solution  and  cultures  of  the  same  or¬ 
ganisms  with  like  dilutions  of  centrifuged  saliva.  The  animals  that 
lived  were  killed  at  the  end  of  72  hours  and  the  cultures  containing 
centrifuged  saliva  showed  a  lesser  pathogenicity  than  those  with 
saline  dilutions.  There  was  a  lower  gross  mortality,  fewer  animals 
died  early  and  of  those  that  lived  72  hours  there  were  fewer  positive 
heart  blood  cultures  among  the  animals  receiving  saliva  suspensions. 

RoUeston  (29)  investigated  the  inhibitory  effect  of  saliva  upon  the 
growth  in  vitro  of  the  bovine  strain  of  tubercle  bacillus  and  found  that, 
with  one  exception,  when  the  organism  was  mixed  with  saliva  fewer 
colonies  grew  than  when  mixed  with  normal  saline  solution.  He 
suggested  the  possibility  that  the  antibacterial  effect  of  saliva  might 
be  an  important  factor  in  the  prevention  of  tuberculosis.  Berg  (30) 
confirmed  Prica’s  (26)  previous  observation  of  the  inhibiting  effect 
of  saliva  on  encapsulated  bacteria,  but  was  unable  to  attribute  all 
of  the  effect  to  bacterial  antagonism.  He  found  the  inhibiting  effect 
to  be  relatively  thermostable  and  effective  after  diffusion  through 
cellophane,  that  when  the  activity  was  destroyed  by  excessive  heat  it 
could  not  be  reactivated  by  addition  of  fresh  saliva  except  when  a 
sufficient  quantity  of  fresh  saliva  was  added  which  produced  in  itself 
inhibiting  power. 

The  presence  in  the  saliva  of  other  properties  of  the  blood  serum 
has  been  studied.  Ross,  Krasnow  and  Samet  (31)  inoculated  rabbits 
with  aciduric  organisms  and  subsequently  found  that  in  50  per  cent 
of  the  animals  agglutinins  could  be  demonstrated  in  the  saliva.  The 
amount  of  agglutinins  was  slight  and  of  doubtful  value.  Jay,  Crow¬ 
ley,  Hadley  and  Bunting  (32)  observed  that  the  L.  acidophilus  ag¬ 
glutinins  in  the  blood  streams  of  caries-resistant  individuals  were  on 
the  average  much  higher  than  in  caries-susceptible  groups.  They 
had  some  limited  success  in  raising  the  L.  acidophilus  agglutinin  titer 
of  the  blood  of  caries-susceptible  people  by  administration  of  vaccine, 
but  make  no  reference  to  its  affect  on  the  agglutinins  in  the  saliva.  • 

The  Rochester  group,  including  Bibby  (33),  Hine  (34),  Clough  (35), 
Sedwick  (36),  Brawley  (37)  and  Sandholzer  (38),  have  published  a 
series  of  papers  on  the  antibacterial  effect  of  saliva  on  L.  acidophilus 
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and  other  organisms.  These  observations  deal  with  the  selection 
of  media  favorable  for  an  investigation  of  salivary  influence,  the  in¬ 
hibitory  effect  of  saliva,  factors  which  influence  the  effect  of  the 
salivary  inhibiting  agent,  daily  variation  in  the  inhibitory  effect, 
the  nature  of  the  inhibitory  effect  and  the  part  played  by  lysozyme 
and  bacteriophage.  Their  investigations  were  made  on  poured  agar 
plates,  inoculated  with  L.  acidophilus  and  other  organisms,  into 
which  wells  were  cut  and  filled  with  saliva.  Clear  areas  sur¬ 
rounding  the  wells  after  incubation,  showing  the  presence  of  an 
inhibitory  factor,  were  found  in  a  large  percentage  of  the  salivas  ex¬ 
amined.  These  clear  areas  were  of  various  sizes,  indicating  varying 
intensity  of  the  inhibitory  factor.  Using  this  method,  this  group 
reports  the  inhibition  by  saliva  of  a  number  of  organisms,  including 
L.  acidophilus,  M.  lysodeikticus,  streptococcus.  Staphylococcus  alhus 
and  Staphylococcus  aureus.  They  also  report  a  variation  in  the  in¬ 
hibiting  power  of  different  individuals  and  a  variation  of  the  same 
individual  from  time  to  time.  Bibby  (39)  believed  that  their  in¬ 
vestigation  indicated  that  there  were  in  all  probability  at  least  two 
factors  in  the  saliva  which  inhibited  bacterial  growth.  By  their 
behavior  in  response  to  absorption,  temperature  and  time  sensitivity, 
one  bears  some  resemblance  to  the  lysozyme  of  Fleming  and  the  other 
is  similar  to  amylase.  However,  the  behavior  of  the  first  of  the  in¬ 
hibiting  factors  does  not  fill  the  characteristics  of  lysozymes.  It  is 
possible  that  an  additional  inhibitory  factor  is  the  cause  of  this  con¬ 
fusion.  Bibby  (33)  reports  the  inhibitory  factor  having  the  charac¬ 
teristics  of  amylase  to  be  most  effective  against  L.  acidophilus.  This 
group  of  investigators  made  a  valuable  contribution  toward  a  better 
understanding  of  the  influence  of  saliva  on  oral  organisms.  Their 
investigations,  however,  did  not  reveal  any  relationship  between  the 
inhibitory  power  of  saliva  and  the  health  or  the  immunologic  state  of 
the  individual. 

The  author  (40)  of  this  paper  recently  reported  a  study  of  the  re¬ 
lationship  of  the  influence  of  saliva  upon  the  growth  of  L.  acidophilus 
in  individuals  who  are  susceptible  and  those  who  are  resistant  to 
dental  caries.  By  the  inoculation  of  centrifuged  saliva  with  a  known 
quantity  of  L.  acidophilus  and  the  subsequent  making  of  sub-cultures 
at  repeated  intervals,  he  has  been  able  to  demonstrate  a  variation  in 
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the  ability  of  salivas  to  support  or  inhibit  the  growth  of  this  organism. 
Saliva  from  a  caries-resistant  individual  exhibits  definite  bactericidal 
properties  against  the  L.  acidophilus,  whereas  saliva  from  a  caries- 
susceptible  individual  will  more  readily  support  bacterial  growth. 
Between  these  two  extremes  there  is  a  great  variation  in  the  capacity 
of  saliva  to  support  the  growth  of  L.  acidophilus.  The  inhibitory 
effect  is  a  definite  but  a  delicate  test  and  its  demonstration  depends 
upon  the  use  of  not  too  great  a  quantity  of  organisms  in  a  stated  quan¬ 
tity  of  saliva,  or  the  centrifuging  of  the  organisms  out  of  saliva  and 
repeated  changes  of  fresh  saliva.  By  the  use  of  mixed  salivas  in 
known  quantities,  it  can  be  demonstrated  that  the  growth  is  in  pro¬ 
portion  to  the  amount  of  susceptible  and  resistant  saliva  used.  This 
quantitative  effect  shows  that  the  result  is  not  one  of  bacterial  an¬ 
tagonism  or  of  enzyme  activity,  but  a  constituent  of  the  saliva  itself. 
In  this  discussion,  the  characteristic  papers  in  the  4  important  methods 
of  approach  to  the  study  of  the  antibacterial  power  of  saliva  have 
been  reviewed.  Because  of  different  methods  of  investigation  and 
different  technics  used,  it  is  extremely  difficult  to  correlate  all  of 
these  results.  However,  there  is  a  general  agreement  that  the  saliva 
does  contain  properties  which  are  either  bactericidal  or  which  inhibit 
bacterial  multiplication.  The  nature  of  these  properties  is  a  com¬ 
plicated  one  and  much  work  will  be  necessary  before  their  exact  nature 
is  known  or  their  ultimate  relationship  to  caries  is  understood. 

The  following  factors  are  significant  in  the  protection  of  the  host 
against  bacterial  invasion  of  the  mouth:  The  quantity  of  saliva  is  a 
mechanical  influence.  The  antagonism  of  bacteria  influences  the 
composition  of  the  oral  flora.  The  lysozymes  of  saliva  are  effective 
against  certain  organisms.  The  presence  in  some  salivas  of  a  sub¬ 
stance,  or  substances,  either  the  inhibins  described  by  Bold  (23),  or 
another  substance,  or  both,  which  permits  certain  bacteria  to  grow 
more  freely  in  some  mouths  and  which  influences  not  only  mouth 
infections  but  the  presence  of  dental  caries. 

The  exact  nature  of  the  last  mentioned  substances  is  not  clearly 
understood  but  there  is  sufficient  information  available  to  cause  more 
than  a  passing  thought  to  be  given  to  Black’s  statement  in  1895 — 
“the  logical  inference  is  that  the  cause  of  the  differences  in  the  liabil¬ 
ities  of  individuals  to  caries  of  the  teeth  is  something  in  the  constitu- 
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tion  operating  through  the  oral  fluids  and  acting  upon  the  active 
cause  of  caries,  hindering  or  intensifying  its  effect.” 
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II.  Introduction  of  President-elect 

L.  M.  Waugh,  D.D.S.,  F.A.C.D.,  Columbia  University,  New  York 

The  task  assigned  me  this  evening  is  a  most  pleasant  one,  for  my 
relations  with  the  man  whom  we  are  advancing  in  office  have  been 
close  for  over  a  quarter  century,  and  it  will  be  easy  to  talk  about. 
The  great  honor  implied  by  the  assignment  is  very  deeply  appreciated. 

Looking  upon  this  fine  gathering  reminds  me  of  a  somewhat  similar 
occasion  in  Atlantic  City  some  two  years  ago  when  the  American 
College  of  Dentists  signally  honored  itself  by  honoring  him  with  a 
testimonial  dinner,  also  of  national  and  international  scope.  In 
that  program  appeared  a  biographical  sketch  that  tabulated  well  the 
outstanding  achievements  of  his  illustrous  career.  It  is  a  record  of 
which  to  be  profoundly  proud.  On  that  memorable  occasion,  den¬ 
tistry  was  on  parade,  doing  her  dignified  best  to  honor  an  outstanding 
leader,  and  those  of  us  who  were  fortunate  enough  to  have  been  there, 
can  never  forget  it. 

This  evening,  however,  the  scene  is  somewhat  different.  We  are 
in  the  bosom  of  his  scientific  family,  as  it  were,  and  I  shall  prefer  to  be 
less  formal  and  in  a  friendly  vein  relate  some  of  the  inner,  intimate 
experiences  in  our  close  professional  relationships.  There  was,  how¬ 
ever,  one  thing  in  the  biographical  sketch  that  I  had  not  known  of 
him  that  impressed  me.  It  said  he  had  been  a  leading  member  of  the 
college  baseball  team  and  was  chosen  its  captain  in  both  the  junior 
and  senior  years.  This  served  to  explain  to  me  why  he  has  in  his 
every  activity,  if  I  may  borrow  the  language  of  the  undergraduate, 
been  able  to  “put  so  much  on  the  ball.” 

I  met  him  first  in  1909  at  a  meeting  of  the  Dental  Society  of  the 
State  of  New  York  and,  fitting  as  it  may  seem,  the  problem  under 
discussion  then  was  one  of  dental  research.  I  was  chairman  of  the 
Scientific  Research  Committee  of  the  Dental  Society  of  the  State  of 
New  York  and  had  spent  the  previous  months  in  culturing  mouth 
flora  in  lamb  broth  for  the  purpose  of  learning,  if  possible,  the  effect 
of  sulfocyanate  of  potassium  on  the  inhibition  of  dental  caries  as 
suggested  by  Michaels  of  Paris.  I  was  then  resident,  and  doing  the 
work  in  the  western  end  of  the  State,  while  he  had  been  working  with  a 
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group  of  dentists  in  the  eastern  end.  My  respect  for  him  began  then 
and  has  been  growing  ever  since. 

You  may  like  to  know  how  he  first  became  interested  in  dentistry. 
It  was  in  1908.  He  had  been  called  to  the  teaching  staff  of  the  Medical 
School  of  Columbia  University  from  Yale  University  in  1898  where  he 
had  studied  under  Verill  and  Chittenden,  and  had  been  an  instructor 
in  physiology  from  1896  to  1898.  At  Columbia,  he  founded  the  first 
department  of  biological  chemistry  in  any  medical  school.  He  had, 
even  then,  contributed  much  to  scientific  literature  and  soon  became 
outstanding.  About  this  time,  the  dental  profession  in  New  York 
became  research  conscious,  as  a  group  of  dentists  had  been  working 
for  some  years  under  the  guidance  of  a  physician  who  had  moved  to 
New  York  from  Vienna.  Desirous  of  broadening  research,  a  com¬ 
mittee  of  six  leading  dentists  sought  Doctor  Gies’  advice.  I  have 
heard  him  relate  his  changing  interest  during  that  first  meeting.  He 
said  he  met  the  committee  wondering  what  they  might  want;  was 
pleased  with  the  fine  quality  of  the  men;  became  impressed  with  their 
eagerness  and  sincerity,  especially  that  of  the  oldest  dentist  in  the 
group,  when  he  suddenly  found  that  instead  of  having  given  advice 
and  nothing  more,  he  had  actually  consented  to  direct  a  research 
study  in  a  dental  problem.  This  decision  was  epoch  making.  Rather 
haltingly,  he  began  to  review  dental  literature  on  the  subject  during 
the  summer,  and  to  his  great  surprise  became  interested  in  the  im¬ 
portance  of  dentistry  to  general  health,  and  of  the  real  need  for  thor¬ 
oughgoing  research  as  a  health  measure.  Thus  he  became  aware  of 
the  far-reaching  benefit  to  humanity  that  could  accrue.  Therefore, 
he  started  in  earnest  then  and  has  been  at  it  with  increasing  devotion 
ever  since,  and  what  a  benefactor  he  has  been  is  best  known  by  those 
who  are  foregathered  here.  And  yet,  he  has  been  so  human  in  it  all. 
I  have,  on  occasions,  been  present  when  groups  from  his  former  classes 
did  him  honor  and  was  impressed  with  the  depth  of  personal  friend¬ 
ship  that  prevailed.  They  would  tell  of  how  this  regard  began  at  their 
first  meeting  in  the  class  room;  that  he  was  vastly  more  than  an  effi¬ 
cient  teacher;  that  he  soon  became  their  friend,  and  to  him,  they  would 
go  for  advice  and  help  on  all  their  problems  from  undergraduate 
studies  to  means  of  earning  money  during  the  interims  of  college 
courses  for  continuance  of  their  education;  the  acceptance  of  positions 
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after  graduation;  the  decision  on  graduate  work  and  even  of  a  life 
career.  I  have  heard  him  openly  credited  also  with  having  given 
good  counsel  on  the  selection  of  a  helpmate  from  among  his  students, 
and  I  was  possessed  of  a  feeling  that  had  the  right  been  his,  he  would 
also  have  been  called  upon  to  christen  the  offspring. 

Long  since  have  I  recognized  in  him  a  capacity  for  the  “unusual” 
that  has  filled  me  with  wonder  and  admiration.  Not  only  is  he  an 
unusual  teacher  and  researcher,  but  also  a  very  unusual  and  outstand¬ 
ing  organizer.  It  is  because  of  this  last  quality  I  feel  that  he  has  been 
empowered  to  accomplish  so  very  much  in  so  many  and  divergent 
fields.  Endowed  with  a  keenly  analytic  mind,  he  soon  appraises  the 
factors  entering  into  his  problem  and  before  long  has  selected  asso¬ 
ciates  whom  he  so  enthuses  that  in  a  surprisingly  short  time  he  has 
them  working  in  systematic  cooperation  bringing  them  into  effective 
and  harmonious  relationships  and  soon  a  new  organization  has  come 
into  existence.  In  all  of  these,  he  has  carried  the  major  load  until 
he  could  feel  assured  that  others  could  take  the  beneficient  load  and 
carry  on.  In  practically  all  of  the  organizations  that  he  has  founded 
does  history  repeat  itself  about  like  this; — “Gies’, — organizer, founder, 
served  as  the  first  secretary,  (for  years),  progressed  thru  the  offices 
serving  as  member  of  the  directorate  (for  years),  and  as  its  president 
(sometimes  for  years.)  He  founded  the  official  journal  and  edited  its 
proceedings  for  (many)  years  until  its  continuance  was  assured,  when 
he  nominated  a  successor  and  turned  his  talents  to  the  organization 
of — *  *  ♦  4.  ♦  ♦  ♦>»  (always  another  worthy  and  humanitarian  pursuit, 
Thus  has  he  originated  and  taught,  and  enthused  others  to  carry  on 
work  of  his  planning  for  future  generations  as  an  ever  broadening 
benefaction.  The  more  important  organizations  in  which  he  has  been 
either  the  “organizer,”  “founder,”  or  “prime  mover,”  are: — The 
Society  for  Experimental  Biology  and  Medicine,  1903;  Section  K  of 
the  American  Association  for  the  Advancement  of  Science,  1905; 
American  Society  of  Biological  Chemists,  1906;  established  the 
Laboratory  of  Physiological  Chemistry  at  Teachers  College,  New 
York,  1909;  prime  mover  and  member  of  the  organizing  committee 
of  the  School  of  Dentistry  of  Columbia  University,  1916;  he  was  the 
first  secretary  of  the  Administrative  Board  serving  until  1920,  nom¬ 
inating  a  successor  when  he  took  up  the  study  of  dental  education; 
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prime  mover  and  chairman  of  the  Executive  Committee  of  the  Courses 
of  Dental  Hygiene,  Columbia  University,  1916,  this  marking  the 
first  university  affiliation  of  the  dental  hygienist;  Journal  of  Dental 
Research,  1919,  this  he  founded,  promoted,  financed,  and  edited  until 
1937  when  he  presented  it  wholly  free  to  the  International  Association 
for  Dental  Research,  continuing  to  serve  on  its  editorial  board  and 
now  as  Editor  Emeritus.  This  Journal  has,  from  its  inception  twenty 
years  ago,  set  the  highest  of  ethical  standards  for  dental  publications, 
has  preserved  for  posterity  the  most  advanced  scientific  contributions 
to  its  literature,  has  fostered  the  respect  of  the  research  world  and 
found  its  way  into  university  and  other  scientific  libraries  everywhere. 
But  I  must  curb  myself  or  I  shall  as  treasurer  of  the  Endowment 
Fund  be  soliciting  further  contributions,  but  understand  they’ll  be 
welcome.  He  conceived,  organized  and  founded  the  International 
Association  for  Dental  Research  in  1920  with  the  formation  of  the 
first  section  in  New  York.  It  has  now  grown  so  that  it  numbers 
twenty-nine  active  sections,  nine  of  which  are  in  seven  foreign  coun¬ 
tries  encircling  the  world,  and  twenty  sections  in  the  United  States. 
Initiated  and  led  the  negotiations  through  which  was  organized  the 
American  Association  of  Dental  Schools  in  1923,  this  being  a  most 
noteworthy  contribution  to  the  progress  of  dentistry.  Brought 
about  the  recognition  of  Dentistry  by  the  American  Association  for 
the  Advancement  of  Science  in  1936. 

I  have  enumerated  the  most  important  of  his  efforts  as  an  organizer 
and  I  know  that  this  large  and  fine  audience  agree  that  it  seems  almost 
beyond  comprehension  that  one  man  could  do  so  much.  Our  presence 
here  tonight  must  be  to  him,  ample  evidence  both  of  our  full  apprecia¬ 
tion  and  of  our  resolve  to  carry  on  that  which  he  was  inspired  to  con¬ 
ceive  and  organize  for  us  and  for  humanity. 

I  could  not  let  this  occasion  pass  without  making  at  least  brief 
reference  to  his  study  of  Dental  Education  in  the  United  States  and 
Canada  and  his  authorship  of  the  Bulletin  on  Dental  Education  under 
the  support  of  the  Carnegie  Foundation.  This  work  is,  of  course, 
known  to  all  of  you.  I  have  long  felt  that  he  contributed  more  to 
the  advancement  of  dentistry  than  has  any  man  in  its  history.  As  a 
result  of  his  wise  leadership  and  effective  labors,  all  recognized  dental 
schools  are  now  functioning  within  the  universities.  It  is  my  ardent 
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hope  that  dental  faculties  the  nation  over,  are  striving  to  make  den¬ 
tistry  worthy  of  a  respected  place  in  the  university  family.  I  heard 
criticism  in  some  quarters  at  first  because  a  Ph.D.  was  selected  to 
make  the  survey.  I  know  that  it  was  hoped  by  the  Foundation  to 
find  a  D.D.S.  to  undertake  the  task,  but  after  careful  consideration,  a 
very  wise  selection  was  made.  To  the  objectors  may  I  say  that  the 
result  has  amply  justified  the  choice,  and  may  I  predict  that  a  century 
and  more  hence,  the  author’s  work  will  be  as  much  appreciated  as  now 
and  that  the  work  and  the  name  of  the  Ph.D.  will  be  honored  for  all 
time  while  the  objecting  D.D.S.  will  soon  be  forgotten. 

The  leader  whom  we  are  elevating  this  evening,  has  through  all 
the  years  shown  me  in  the  intimate  relationships  that  come  only  to 
men  who  work  closely  together  in  such  pursuits  as  perhaps  the  per¬ 
suading  of  the  trustees  and  established  faculties  of  a  great  university 
of  the  worthiness  of  dentistry,  the  forming  of  a  new  faculty  and  the 
planning  of  a  new  school.  In  all  of  these,  and  many  others,  he  has 
stood  out  to  me  as  the  very  personification  of  the  highest  spiritual 
and  ethical  concept.  In  his  scientific  relationships  with  commercial 
concerns,  I  have  known  him  to  scornfully  refuse  to  even  give  considera¬ 
tion  to  allowing  the  use  of  his  name,  even  though  glowing  offers  of 
royalty  were  urged  that  would  have  aggregated  to  independent  wealth. 
I  cannot  think  of  a  period  during  our  long  acquaintance  when  I  was 
not  serving  with  him  in  one  or  more  professional  pursuits,  some  of 
them  quite  vexing  and  I  have  known  no  one  who  practices  with  more 
consistent  fidelity  the  fine  ethics  which  he  teaches,  be  it  the  education 
of  a  profession  to  newer  and  truer  concepts  in  the  pniblication  of  its 
literature,  or  in  the  herculean  task  of  finding  weaknesses  in  the  then 
prevailing  educational  system  of  a  profession  and  the  pointing  out  of 
these,  without  offense,  to  the  faculty  members,  and  in  the  most  difl5- 
cult  of  all,  that  of  the  harmonizing  of  four  independent  and  more  or 
less  jealous  organizations  of  dental  educators  into  one  association, 
all  working  earnestly  together  for  progress  for  the  general  welfare. 

It  may  interest  you,  in  closing,  to  learn  just  how  the  group  that 
comprised  the  “organizers  and  founders”  of  the  original  section  was 
chosen.  He  selected  names  of  leading  members  of  the  First  and 
Second  Districts  of  the  Dental  Society  of  the  State  of  New  York. 
He  mailed  these  to  the  membership,  requesting  that  the  names  be 


230 


HAMILTON  B.  G,  ROBINSON 


checked  of  those  known  to  be  interested  in  research  and  of  those  who 
would  be  actively  interested  in  forming  a  research  association.  The 
hundred  receiving  the  greatest  number  of  votes  were  then  sent  with 
the  request  that  a  vote  be  made  on  twenty-five  of  these.  Those  re¬ 
ceiving  the  greatest  number  of  votes  were  in  due  time  invited  to  an 
organization  meeting  on  December  10,  1920  at  the  Columbia  Univer¬ 
sity  Club,  in  the  City  of  New  York.  Twenty-one  of  the  twenty-five 
were  present  and  the  New  York  Section  was  formally  organized. 
The  four  dentists  who  could  not  attend  that  night,  sent  regrets  and 
all  became  members  in  due  form.  Thirteen  of  the  twenty-one  or¬ 
ganizers  now  remain  in  active  membership.  Through  his  initiative, 
sections  were  also  soon  formed  in  Boston  and  Chicago.  Thus,  was 
this  fine  and  influential  association  conceived  and  organized  through 
the  foresight  and  capable  effort  of  one  man,  him  whom  we  are  again 
honoring  tonight.  He  is,  truly,  the  “Daddy”  of  the  International 
Association  for  Dental  Research.  He  has  been  continuously  serving 
in  turn  in  all  the  major  offices  of  the  Association,  except  one,  and  it  is 
fitting  that  we  have  by  regular  official  and  unanimous  vote  elected 
him  to  sit  at  the  head  of  the  table  of  his  research  family  and  do  the 
carving,  or  perhaps  better  said,  wield  the  gavel.  Fellow  members, 
ladies  and  gentlemen,  I  give  you,  with  heartiest  congratulations,  our 
president.  Doctor  William  J.  Gies. 

III.  Inaugural  Address 

William  J.  Gies,  Ph.D.,  Sc.D.,  LL.D.,  F.A.C.D.,  Columbia  University, 

New  York  City 

Dr.  Waugh’s  gracious  introduction  is  highly  appreciated.  He 
spoke  from  a  deep  fund  of  mutual  friendship,  which  was  inaugurated, 
during  the  earliest  days  of  my  interest  in  dental  research,  nearly 
thirty  years  ago.  He  was  one  of  the  founders  of  our  Association; 
the  first  Secretary  of  its  first  section;  the  first  General  Secretary  of 
the  Association,  and  its  President  in  1926-27 ;  and  is  one  of  our  most 
active  members.  He  knows  intimately  the  history  of  our  Association. 
The  Program  Committee’s  selection  of  Dr.  Waugh  to  initiate  this 
inaugural  was  a  great  compliment  to  me. 

I  am  deeply  grateful  to  the  Association  for  its  generous  purpose  to 
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give  me  its  highest  elective  distinction  as  a  symbol  of  general  approval 
of  many  years  of  service  for  the  advancement  of  dental  research.  In 
accepting  this  great  honor,  I  shall  also  regard  my  presidency  as  an 
opportunity  during  the  coming  year  to  endeavor,  in  a  special  way, 
to  promote  the  best  interests  of  the  Association.  In  saying  this, 
however,  I  have  not  forgotten  that  in  our  Association,  in  accord  with  a 
policy  that  should  not  be  interrupted,  the  General  Secretary  is  the 
chief  executive  ofl&cer,  and  that  continuity  in  his  ofl&ce  is  an  important 
factor  of  stabilization  in  our  routine  affairs.  Accordingly,  my  service 
will  be  advisory  and  suggestive  only,  in  intimate  association  with  the 
Council  and  the  General  Secretary.  Our  Association’s  purposes  are 
altruistic,  our  organization  is  democratic,  our  procedures  are  fraternal. 
Let  us  keep  the  Association  true  to  these  ideals  that  have  sustained 
its  development. 

No  one  elected  to  the  presidency  of  this  Association  was  as  old,  at 
the  time,  as  I  am  now.  This  situation  has  arisen  despite  my  repeated 
suggestions,  in  discussions  at  many  meetings,  that  “our  Association 
should  be  kept  a  young  man’s  organization;  and  should  conduct  its 
affairs  with  special  interest  in,  and  sympathy  for,  the  conditions  affect¬ 
ing  directly  the  youngest  members.”  My  age  tempts  me  to  be 
reminiscent;  but  my  sympathy  for  this  large  assembly  of  young  men 
makes  me  careful  not  to  go  too  far  back  in  memory,  and  to  come  back 
rapidly.  I  have  attended  each  session  of  every  general  meeting  of 
our  Association  since  its  organization  in  1920.  I  had  similar  ex¬ 
periences,  for  many  years,  in  several  leading  research  societies  in 
biology  and  medicine  of  which  I  was  one  of  the  founders.  Comparing 
these  experiences,  I  am  happy  to  be  able  to  say  that,  age  for  age,  the 
growth  of  our  Association,  both  in  quantity  and  quality  of  usefulness, 
has  been  as  rapid,  sturdy,  and  promising  as  that  of  any  of  these  older 
societies.  The  spirit  of  youth  and  the  spirit  of  research  are  actively 
cooperating  in  our  evolution.  At  our  first  general  meeting— an 
evening  session — it  was  difficult  to  develop  a  program  of  two  presen¬ 
tations.  Now,  despite  many  reasonable  restrictions,  two  days  of 
three  sessions  each  are  not  sufficient  for  a  lengthening  annual  program. 
The  allotted  time  for  individual  presentations  has  been  reduced  to  a 
minimum,  and  opportunity  for  desirable  discussion  has  been  almost 
eliminated.  We  are  confronted  by  the  necessity — as  the  next  step — 
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either  to  add  a  day  to  the  length  of  the  general  meeting,  or  to  have 
one  or  more  simultaneous  sessions  on  either  or  both  of  the  two  days 
currently  reserved  for  the  meeting.  There  is  steady  growth  in  the 
desire  for  advance  copies  of  abstracts  of  the  papers  to  be  presented  at 
general  meetings.  This  situation  will  soon  have  to  be  met  by  respon¬ 
sive  compilation  and  distribution  of  preprinted  abstracts. 

In  accord  with  the  development  of  our  Association,  and  indicative 
of  the  extension  of  dental  research,  those  of  our  members  who  are 
specially  interested  in  the  advancement  of  research  on  dental  materials 
have  collectively  presented  to  the  Council  an  application  for  accredita¬ 
tion  as  a  “Group”  in  that  field,  to  have — as  a  Group — the  autonomy 
of  a  geographic  section,  and  also  the  privilege  to  conduct  separate 
and  simultaneous  sessions  during  the  progress  of  our  general  meetings. 
The  members  of  the  Council  in  session  here  have  approved  this  ap¬ 
plication,  and  will  so  report  during  the  concluding  executive  session 
tonight.  It  seems  probable  that  other  groups  will  effect  similar 
organizations,  and  that  sessions  held  simultaneously  will  be  one 
method  of  relieving  the  mechanical  pressures  at  our  general  meetings. 
The  manner  in  which  simultaneous  sessions  should  be  coordinated, 
with  the  least  conflict  of  research  interests,  is  a  problem  for  future 
decision  in  the  light  of  experience. 

Early  in  my  service  as  General  Secretary  it  became  apparent  that  a 
union  of  the  offices  of  Secretary  and  Treasurer  of  the  Association 
would  facilitate  the  work  of  the  Secretary,  and  also  improve  the  effi¬ 
ciency  of  both  secretarial  and  financial  functions.  But  a  formal  sug¬ 
gestion  to  this  effect,  while  I  was  Secretary,  did  not  seem  to  be  ap¬ 
propriate.  During  the  long  period  of  my  general  secretaryship,  I 
was  also  editor  of  the  Journal  of  Dental  Research.  When  I  began,  in 
the  Journal,  the  publication  of  our  proceedings  as  a  special  project 
under  the  auspices  of  the  Journal,  it  was  necessary  for  me  to  perform 
the  secretarial  and  editorial  functions  simultaneously.  Although 
this  plan  of  publication  was  generally  approved,  and  was  continued 
annually,  1  repeatedly  felt  that  the  separation  of  the  two  functions 
was  desirable  for  several  good  impersonal  reasons,  although  I  did  not 
suggest  it  for  fear  of  seeming  to  tire  of  the  labor  involved.  Lately, 
during  the  first  year  succeeding  my  retirement  from,  the  general 
secretaryship,  infornlSl  inquiries  and  proposals  relating  to  these  two 
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situations  could  be  made  without  embarrassment.  It  is  a  pleasure 
to  announce  that,  after  conferences  with  Secretary  Hatton,  Treasurer 
Palmer,  and  Editor  Robinson,  changes  in  executive  functions  could 
be  made,  with  their  endorsement,  as  follows: 

(a)  Union  of  the  offices  of  Secretary  and  Treasurer  in  that  of  a  new  office — Secretary- 
treasurer — the  duties  to  be  performed  by  the  Secretary. 

(b)  Assignment  of  the  duties  of  compilation  and  publication  of  the  proceedings  to  a 
new  officer — Editor  of  the  Association — the  duties  to  be  performed  by  the  Editor  of  the 
Journal  of  Dental  Research. 

These  proposals  are  intended  to  promote  executive  efficiency,  and  also 
to  make  the  stated  functions  more  agreeable  to  those  in  charge  of  them. 

I  suggest  that,  if  the  Council  approves,  these  changes  be  made  in¬ 
formally  during  the  current  year,  and  effected  formally  as  soon  as 
official  readjustments  can  be  consummated. 

The  Association’s  constitution,  which  was  adopted  in  1921,  has 
never  been  formally  amended,  although  occasional  decisions,  in 
extension  of  its  provisions,  have  had  the  force  of  amendments.  By¬ 
laws  have  not  been  added,  although  various  regulations  and  customs 
have  the  effect  of  by-laws.  The  prospective  creation  of  the  Dental 
Materials  Group,  and  the  proposed  changes  in  executiv’e  functions, 
increase  the  need  for  a  deliberate  re-study  of  our  constitutional  system, 
and  for  an  effort  to  bring  the  constitution  and  by-laws  into  working 
accord  with  the  Association’s  experience  and  development.  Our  con¬ 
stitution  provides  that  any  member  may  propose  amendments  at  any 
eeneral  meeting,  for  formal  announcement  thereafter  to  all  of  the  mem¬ 
bers,  and  for  action  at  a  succeeding  general  meeting.  In  accord  with 
this  condition,  I  hereby  create  a  committee  to  give  tlus  matter- 
amendments  of  the  constitution-  special  attention  during  the  coming 
year,  recommendations  to  be  reported  at  the  next  general  meeting 
(1940),  for  action  thereon  at  the  succeeding  general  meeting  (1941). 
The  five  active  officers  are  appointed  to  constitute  this  committee, 
the  Vice-president  to  serve  as  its  chairman. 

In  accord  with  a  preference  to  go  forward  in  the  light  that  experience 
projects  for  our  guidance,  I  have  referred  to  several  progressive 
changes  in  our  internal  affairs.  Our  external  affairs  present  agreeable 
reflections  and  also  afford  occasion  for  constructive  endeavor.  Our 
relations  with  the  American  Association  of  Dental  Schools  have  grown 
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SO  intimate  for  the  membership  of  both  associations  that  we  are  pro¬ 
ceeding  annually,  in  well  coordinated  general  meetings,  as  if  both 
bodies  were  autonomous  sections  of  one  organization.  All  of  the 
members  of  the  A.  A.  D.  S.  are  heartily  welcome  at  all  of  our  sessions; 
and  we  are  admitted  as  cordially  to  all  of  theirs.  I  hope  that  this 
very  happy  relationship  in  research  and  education  will  be  a  permanent 
accord,  and  that  it  will  bring  cumulative  advantages  to  dentistry 
through  stimulation  of  advancement  in  each  of  these  two  fields  of 
activity. 

The  American  Association  for  the  Advancement  of  Science  having 
given  dentistry  an  “associate”  relationship  (1931),  subsequently 
(1935)  admitted  the  American  Division  of  the  I.  A.  D.  R.  to  the  affiliate 
accreditation.  Under  our  American  Division’s  leadership,  a  Sub¬ 
section  on  Dentistry  in  the  A.  A.  A.  S,  was  then  created,  and  our 
Division  given  executive  charge  of  the  Subsection’s  management  and 
development,  with  a  representative  in  the  Council  of  the  A.  A.  A.  S. 
The  Subsection’s  fourth  annual  meeting,  held  in  Richmond,  Va., 
on  December  28,  1938,  continued  a  successful  series,  and  our  relations 
with  “organized  science”  in  America  now  bear  the  promise  of  cumu¬ 
lative  credit  to  dentistry. 

.  A  year  ago,  in  an  address  by  Dr.  Albert  L.  Midgley,  chairman  of 
the  Committee  on  Research  of  the  American  College  of  Dentists,  we 
learned  of  the  earnest  purpose  of  the  College  to  promote  dental  re¬ 
search;  we  were  invited  to  cooperate;  and  we  responsively  appointed  a 
special  committee  for  that  purpose.  Tonight,  Dr.  Midgley  indicated 
the  effective  progress  that  has  been  made  in  the  effort  to  convert  the 
intentions  of  the  College  into  active  support  for  dental  research.^ 
Our  Association  welcomes  the  opportunity  to  assist  the  A.  C.  D. 
to  bring  their  generous  purposes  to  full  fruition,  and  will  be  ready  to 
give  intimate  cooperation  whenever  the  College  invites  our  help  to 
advance  dental  research.* 

Our  members  have  recently  been  invited,  by  the  Research  Com¬ 
mission  of  the  American  Dental  Association,  to  participate  individually 

*  For  an  abstract  of  Dr.  Midgley’s  address  see  page  271. 

*  The  members  of  the  “Committee  on  Cooperation  with  the  American  College  of  Den¬ 
tists,”  in  1938-39,  were  reappointed  for  the  year  1939-40:  Thomas  J.  Hill,  chairman; 
Alvin  W.  Bryan,  Frank  H.  Cushman. 
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in  the  compilation  of  current  findings  and  conclusions  on  the  cause 
and  control  of  dental  caries,  for  publication  by  the  A.  D.  A.  in  an 
effort  to  show  in  detail  the  exact  status  of  the  “caries  problem” — 
and  also  to  indicate  the  relationships  in  which  further  research  in 
this  field  may  be  most  needed  and  financial  support  may  be  most 
desirable.  This  effort,  now  nearing  completion,  has  received  the 
effective  support  of  many  of  our  members,  their  active  assistance 
expressing  the  cordiality  of  our  relations  with  the  A.  D.  A. 

Our  relations  with  all  of  the  organizations  to  which  I  have  alluded 
are  notable  for  the  respect  shown  for  the  purposes  and  work  of  our 
Association,  and  for  the  interest  manifested  in  the  advancement  of 
dental  research.  But  there  is  a  wide  gap  in  the  public  relations  of 
dental  research  to  which  I  am  impelled  to  allude  with  constructive 
purpose;  namely,  the  striking  defidenc}’  in  finandal  support  for 
research  in  dental  relationships.  The  public,  and  also  philanthropic 
sources  of  funds  for  widely  diversified  research  in  health  work,  have 
not  given  to  dental  research  the  support  it  needs  in  the  public  interest. 
A  few  notable  exceptions  emphasize  the  reality  of  this  great  neglect. 
I  believe  that  this  deplorable  indifference  is  due  to  general  lack  of 
understanding  of  the  health-importance  of  dental  disorders.  The 
present  inertia  in  public  philanthropy,  as  affecting  dental  conditions, 
will  probably  continue  until  prospective  donors  realize  not  only  that 
dental  deficiencies  have  serious  effects  on  general  health,  from  early 
childhood,  but  also  that  means  of  preventing  or  more  perfectly  con¬ 
trolling  dental  diseases — now  urgently  needed — await  discover}' 
through  the  agency  of  intensive  and  well  supported  research.  It 
seems  probable  that  by  intimate  collaboration  among  leading  dental 
organizations,  under  the  sponsorship  of  the  American  Dental  Asso¬ 
ciation,  an  effective  plan  to  arouse  public  interest  in  this  predicament, 
and  to  bring  this  situation  directly  to  the  attention  of  philanthropic 
foundations  and  other  prospective  donors  of  funds  for  health-research, 
could  be  consummated.  Our  Association  could  suitably  initiate  such 
an  effort.  In  harmony  with  these  views,  I  shall  ask  the  Council  to 
consider  and  vote  on  this  proposal:  That  the  five  active  officers  be 
appointed  a  special  committee  to  endeavor,  in  collaboration  with 
other  dental  organizations,  to  stimulate  the  interest  of  philanthropic 
foundations,  and  other  sources  of  public  funds,  in  the  improved  finan- 
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dal  support  of  dental  research;  the  effort  of  this  committee  to  be 
general  in  scope,  and  conducted  to  bring  support  to  applications  for 
funds  that  may  arise  independently  in  different  quarters,  and  not  to 
commit  the  Association  to  dental  research  under  any  particular 
auspices  or  in  any  special  relationship.  If  the  Council  approves  this 
proposal,  I  would  wish  to  make  the  promotion  of  the  ensuing  endeavor 
one  of  the  President’s  main  advisory  functions  during  the  adminis¬ 
tration  about  to  be  begun. 

We  shall  now  proceed  with  the  concluding  executive  session.® 

IV.  Index  of  P.4rticip.4nts,  and  Sequence  Numerals  of 
Corresponding  Abstr.4cts 

.411en,  F.,  30;  .4pplebaum,  E.,  25, 96;  .4ppleton,  J.  L.  T.,  78;  Archer,  W.  H.,  36,  79;  Bale, 
W.  F.,  54;  Berman,  M.,  7;  Bernstein,  J.  G.,  19;  Bevelander,  G.,  19;  Bibby,  B.  G.,  11,  57; 
blayney,  J.  R.,  42;  Bodecker,  C.  F.,  53;  Bradel,  S.  F.,  42;  Brasch,  H.,  77;  Breitner,  C.,  80; 
Brening,  R.  H.,  33;  Breuer,  K.,  68,  69,  70;  Brodie,  .4.  G.,  9;  Broomall,  .4.,  32;  Brown, 
G.  N.,  89;  Burvsasser,  P.,  1;  Campaigne,  E.,  45;  Cart,  J.  F.,  81;  Cheyne,  V.  D.,  82;  Cook, 
T.  J.,  62;  Cox,  G.  J.,  47;  Crowley,  M.  C.,  58,  93;  Cserynei,  G.,  71;  Davidson,  S.,  46; 
Deakins,  M.  L.,  3;  Denton,  G.  B.,  6;  Dietz,  .4.  K.,  78;  Dixon,  S.  F.,  47;  Downs,  W.  B.,  9; 
Easton.  G.  S.,  83;  Figg.W.  A.,  59;  Finn,  S.  B.,  27;  Fosdick,  L.  S.,43, 44, 45;  Frey,  B.  J.,  29; 
Garrison,  L.  H.,  26;  Gieler,  C.  W.,  20;  Gies,  W.  J.,  67;  Goldstein,  A.,  9;  Goldstein,  H.,  84; 
Gore,  J.  T.,  61;  Gottlieb,  B.,  72;  Grimmer,  E.  A.,  60;  Hahn,  \V.  E.,  28;  Hammond,  C.,  85; 
Harrison,  R.  W.,  40;  Hartley,  G.  F.,  42;  Hemmens,  E.  S.,  40;  Higley,  L.  B.,  10;  Hill, 
T.  J.,  1,  65;  Hodge,  H.  C.,  27,  55;  Hoffman,  M.  M.,  49;  Hynek,  L.,  69;  Kaldarar,  H.,  70; 
Kanner,  O.,  8;  Karsner,  H.  T.,  63;  Karshan,  M.,  14  .4,  14  B;  Klaffenbach,  A.  O.,  86; 
Klein,  H.,  87;  Kokatnur,  V.  R.,  5;  Krasnow,  F.,  88;  Knighton,  H.  T.,  39;  Laskowski, 
B.  S.,  22;  LeFevre,  M.  L.,  54;  Lefkowitz,  \V.,  52;  Leonard,  H.  J.,  5;  Levine,  V.  E.,  34; 
Manly,  R.  S.,  3,  56;  Midgley,  A.  L.,  64;  Miller,  B.  F.,  41;  Moon,  H.  S.,  46;  Muntz,  J.  H., 
41;  Myer,  E.,  9;  Myers,  R.  E.,  21;  Neumann,  F.,  73,  74;  Neuwirt,  F.,  75,  76;  Neuwirth, 
I.,  89;  Cartel,  J.  S.,  17,  18;  Urban,  B.,  38;  Palmer,  C.  E.,  87;  Pendleton,  E.  C.,  35;  Pfeiffer, 
K.  R.,  21;  Price,  \V.  A.,  16;  Reed,  E.,  17,  18;  Robinson,  H.  B.  G.,  90;  Rogers,  W.  M., 
31;  Rzeszotarski,  J.  S.,  51;  Salmon,  T.  N.,  25;  Sartori,  J.  C.,  91;  Schainis,  M.  E.,  92; 
Schoonover,  1.  C.,  24;  Schour,  I.,  49;  Scgenreich,  .4.,  89;  Shapiro,  H.  H.,31;  Siegel,  E.  H., 
14  A,  14  B;  Skinner,  E.  W.,  20;  Smith,  M.  C.,  49;  Snyder,  M.  L.,  12;  Sognnaes,  R.  F., 
13;  Sommer,  R.  h'.,  93;  Souder,  W.,  24;  Speidel,  T.  D.,  10;  Starke,  A.  C.,  43;  Stein,  G., 
37;  Sulser,  G.  F.,  33;  Sussmann,  A.,  72,  77;  Swanson,  \V.  F.,  17,  18;  Taylor,  W.  E.,  94; 
Toller,  J.  R.,  95;  Tunnicliff,  R.,  2;  Van  Huyscn,  G.,  46;  Van  Kesteren,  M.,  11,  57;  Van 
Kirk,  L.  E.,  15;  Volker,  J.  F.,  4;  Waugh,  D.  B.,  48;  Waugh,  L.  M.,  48,  66,  14  A,  14  B; 
Weinmann,  J.  P.,  38;  Wessinger,  G.  D.,  44;  W'hitehead,  E.  R.,  90;  Wolf,  E.  A.,  32;  Wright, 
W.  H.,  23;  Zander,  H.  H.,  50;  Zidek,  Z.  C.,  40;  Ziskin,  D.  E.,  25, 96. 


The  executive  proceedings  are  abstracted  on  pp.  294'-303. 


I,  A.  D.  R.:  SEVENTEENTH  GENERAL  MEETING 


237 


V.  First  Session:  Morning,  March  18;  Abstracts  1-10 

1.  The  effect  of  hard  and  soft  diets  on  the  gingtv'ae  of 
DOGS.  Philip  Bunuasser,  A.B.,  A.M.,  and  Thomas  J.  HUl,  D.D.S., 
School  of  Dentistry,  Western  Reserve  University,  Cleveland,  Ohio. 
Two  groups  of  dogs  were  placed  on  wholly  adequate  diets  of  com¬ 
mercial  dog  food.  These  diets  were  identical  except  that  one  group 
received  it  in  the  form  of  coarse  biscuit  and  the  other  ground  and 
mixed  with  water  in  the  form  of  mash.  Examination  of  histological 
sections  of  gingivae  and  teeth  showed  inflamed  and  desquamated 
epithelium  and  typical  pyorrhea  pockets  in  the  gingivae  of  animals 
on  the  mash  diet.  The  control  dog,  which  had  been  on  the  coarse 
diet  during  the  entire  experiment,  show’ed  practically  a  normal  con¬ 
dition  and  1  dog  which  had  been  on  the  coarse  diet  only  a  portion  of 
the  time  showed  an  intermediate  condition.  The  results  tend  to 
confirm  the  clinical  observations  that  the  character  of  food  influences 
gingival  conditions.  (To  be  published  in  J.  D.  Res.) 

2.  Phagocytic  activity  of  sulfanilamide  and  neoprontosil. 
Ruth  Tunniclif,  A.B.,  M.D.,  John  McCormick  Institute  for  Infectious 
Diseases  and  the  Foundation  for  Dental  Research  of  the  Chicago  College 
of  Dental  Surgery,  Chicago,  III.  Sulfanilamide  diluted  1:100,000- 
1:2,000,000  and  neoprontosil  (prontosil-soluble)  diluted  from  1:1000- 
T.  1,000,000  in  salt  solution  promote  phagocytosis  of  greening  and 
hemolytic  streptococci.  Both  preparations  stimulate  the  activity 
of  leukocytes  but  do  not  act  as  opsonin.  Stabilized  R  cultures  of 
greening  streptococci  are  more  phagocytable  than  their  stabilized 
S  forms.  Streptococci  grown  in  1:1,000,000  sulfanilamide  or  in 
1:10-1:100  neoprontosil  in  1  per  cent  dextrose  broth  show  by  chain 
formation  and  granular  growth  some  S  — *  R  change  which  makes  the 
streptococci  more  phagocytable.  A  1:1,IXX),000  solution  of  sulfanil¬ 
amide  and  a  1 : 1000  solution  of  neoprontosil  promote  phagocytosis 
of  streptococci  in  pus.  The  activity  of  leukocytes  is  stimulated  to 
the  same  degree  by  injecting  mice  (20  g.)  subcutaneously  with  6  mgs. 
of  sulfanilamide  or  20.5  mgs.  of  neoprontosil,  amounts  shown  to  give 
approximately  the  same  blood  levels  of  free  sulfanilamide  in  mice. 
(.Published  in  the  J.  Infect.  Dis.,  64:  59,  1939.) 

3.  A  METHOD  FOR  MICRODETERMINATION  OF  DENSITY  IN  CALCIFIED 
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TISSUES.  Martin  L.  Deakins,  M.S.,  D.D.S.,  and  Richard  S.  Manly, 
Ph.D.,  School  of  Medicine  and  Dentistry,  University  of  Rochester, 
Rochester,  N.  Y.  A  method  has  been  de\*ised  for  determining  the 
density  of  microquantities  of  calcified  tissues.  By  cutting  out  blocks 
of  the  substances  with  a  definite  shape,  measurement  of  the  thickness 
and  area  permits  a  determination  of  the  volume.  As  applied  to  hu¬ 
man  dentin,  the  probable  error  of  a  single  determination  amounts  to 
about  1  per  cent  for  blocks  with  a  volume  of  5  cu.  mm.  In  dentin, 
a  volume  determination  is  necessary'  for  obtaining  a  true  picture  of 
the  chemical  changes  due  to  caries,  on  account  of  the  increasing 
porosity  of  the  material. 

4.  Solubility  stutjies  on  human  enamel.  J.  F.  Volker,  A.B., 
D.D.S.,  School  of  Medicine  and  Dentistry,  University  of  Rochester, 
Rochester,  N.  V.  Enamel  particles  100-200  mesh  in  size  were  allowed 
to  react  with  .2  M  acetic  acid-sodium  acetate  buffer  solution  with  a 
pH  4.0  for  a  period  of  1  hour.  The  percentage  solubility  was  deter¬ 
mined  graviometrically.  The  results  are  shown  in  the  following 


table. 

Type  of  Enamel 

Dissolved* 
(per  cent) 

Average  Deviation 

Deciduous 

59.4 

0.3 

Young  Permanent 

53.6 

0.2 

Old  Permanent 

50.0 

0.2 

*  Average  of  8  determinations  for  each  figure. 

In  a  comparison  of  carious  and  noncarious  enamel  in  the  same  age 
group,  the  carious  enamel  was  found  to  be  2-3  per  cent  less  soluble. 
The  carious  enamel  samples  contained  those  portions  of  the  enamel 
that  had  no  supporting  dentin.  It  was  found  that  drying  the  enamel 
in  vacuo  at  100°C  materially  decreased  the  percentage  solubility  of 
the  sample. 

5.  The  presence  of  peroxidic  compounds  and  catalase  in 
human  saliva  and  their  relation  to  dental  caries  suscepti¬ 
bility.  Preliminary  report.  Harold  J.  Leonard,  D.D.S.,  B.A., 
and  Vaman  R.  Kokatnur,  Ph.D.,  School  of  Dental  and  Oral  Surgery, 
Columbia  University,  New  York,  N.  Y.  I'he  presence  of  peroxidic 
comjxiunds  in  saliva  is  proved  by  test.  'Pest  consists  of  taking  5 
cc.  of  unstimulated  saliva  and  immediately  adding  10  cc.  of  99  per 
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cent  iso  propyl  alcohol,  2  cc.  glacial  acetic  acid  and  1  cc.  of  50  per 
cent  KI.  Liberated  iodine  is  titrated  with  N/20  sodium  thio  sul¬ 
phate.  Estimations  on  saliva  of  37  individuals  were  made  in  which 
caries  activity  was  carefully  determined.  Separate  5  cc.  samples  of 
unstimulated  salivas  from  the  same  individuals  were  studied  at  the 
same  time  for  catalase  activity.  1  cc.  of  1  per  cent  HiOj  was  immedi¬ 
ately  added  to  saliva,  allowed  to  stand  5  minutes,  then  heated  to  stop 
catalase  activity  and  tested  as  above  for  peroxidic  compounds  un¬ 
destroyed  by  catalase.  It  is  found  that,  within  limits,  the  HjOi  is 
broken  down  to  a  percentage  which  is  constant  for  that  saliva  whether 
much  or  little  peroxide  is  used.  While  no  correlation  existed  between 
peroxidic  compounds  found  or  per  cent  of  peroxide  remaining  after  5 
minutes,  and  caries  activity,  it  was  found  that  a  factor  made  by  com¬ 
bining  the  2  was  correlated  in  80  per  cent  of  the  cases.  Since  peroxidic 
compounds  definitely  inhibit  acidophilus  growth,  it  is  suggested  that 
herein  is  an  explanation  for  acidophilus  freedom  in  some  caries-free 
individuals. 

6.  The  discovery  of  cementlti.  George  B.  Denton,  Ph.D., 
Dental  School,  Nortkivestern  University,  Chicago,  III.  Although 
Malpighi,  through  the  use  of  the  microscope,  was  aware  that  cemen- 
tum  existed  on  human  teeth  and  Leeuwenhoek  probably  found  it  in 
some  animal  teeth;  yet  this  tissue  on  human  teeth  was  not  generally 
known  to  science  until  after  1835.  Eighteenth  centurv’  anatomists 
regarded  human  teeth  as  composed  of  enamel  and  dentin  only;  but 
through  the  studies  of  Tenon  on  horses’  teeth,  of  Blake  on  elephants’ 
teeth,  and  of  Cuvier  on  the  teeth  of  many  species,  cementum  was 
recognized  as  a  constituent  part  of  animal  teeth.  About  the  be¬ 
ginning  of  the  nineteenth  centurv’,  some  of  the  German  general 
anatomists  (e.g.,  Sommering  and  Blumenbach)  began  to  suspect  the 
presence  of  cementum  on  the  roots  of  human  teeth.  Following  them, 
at  least  one  dentist,  Ringelmann  (1824),  asserted  the  existence  of  a 
third  substance.  Two  pupils  of  Purkinje  (i.e.,  Fraenkel  and  Rasch- 
kow)  in  1835,  and  Retzius  in  1836,  demonstrated  cementum  micro¬ 
scopically  on  human  teeth.  I'his  discovery  was  inmiediately  ac¬ 
cepted  by  anatomists;  and  during  the  years  1837  to  1850,  gradually 
became  a  part  of  the  information  of  educated  dentists. 

7.  The  effect  of  artificially  induced  hyperpyrexlv  on  tooth 
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STRUCTURE  OF  RABBIT.  MUtofi  Berman,  A.B.,  M.A.,  Dental  School, 
Ohio  State  University,  Columbus,  Ohio.  Rabbits  were  subjected  inter¬ 
mittently  to  artificially  induced  high  temperatures  by  (1)  radiotherm 
operating  on  the  principle  of  high  frequency  radio  waves,  and  by  (2) 
the  Kettering  hypertherm  which  elevates  body  temperatures  by  means 
of  hot,  humid  air.  Temperatures  induced  ranged  from  106.5°F  to 
108.5®F,  as  compared  to  a  normal  temperature  of  approximately 
102. 5®F  at  beginning  of  the  experiment.  Effects  noted  on  tooth 
structure,  especially  marked  in  dentin,  consisted  of  the  appearance  of 
linear  areas  of  interglobular  spaces.  The  number  of  these  areas,  which 
are  generally  interpreted  as  evidence  of  interference  in  normal  calcifica¬ 
tion,  seemed  to  correspond  to  number  and  frequency  of  the  induced 
high  temperatures.  The  severity  of  the  changes  corresponded  to  the 
intensity  of  the  induced  temperatures  at  the  beginning  of  each  experi¬ 
ment;  subsequently  the  disturbance  in  the  tooth  structure  became  less 
marked.  The  animals  used  were  some  of  those  studied  in  a  coopera¬ 
tive  research  project  bearing  upon  the  effects  on  various  tissues  of 
induced  hyperpyrexia.  Further  studies  on  the  effects  of  radiothermy 
on  tooth  structure  of  albino  rats  are  now  in  progress. 

8.  The  problem  of  galvanic  currents  generated  by  metals 
WITHIN  THE  ORAL  CAVITY.  Oscor  Kanner,  A.M.,  M.D.,  Chicago 
College  of  Dental  Surgery,  Chicago,  III.  For  the  past  80  years  a  num¬ 
ber  of  writers  has  asserted  that  metals  present  in  the  oral  cavity,  used 
in  dentures  or  other  restorations,  are  capable  of  generating  significant 
galvanic  currents  which  are  apt  to  induce  important  lesions,  such  as 
malignant  tumors.  This  report  deals  with  the  various  arguments 
presented  by  those  authors  who  assume  that  such  currents  are  actually 
flowing  within  the  body  and  cause  lesions  within  the  oral  cavity  or 
elsewhere.  It  is  the  opinion  of  the  essayist  that  all  arguments  in  favor 
of  assuming  the  existence  of  these  currents  may  be  refuted  by  critical 
analysis  of  the  physical  and  physiological  foundations  of  the  problem. 
The  report  considers  the  theoretical  aspect  of  the  question,  as  well  as 
new  experiments,  the  results  of  which  tend  to  corroborate  the  essay¬ 
ist’s  viewpoint. 

9.  Cephalometric  appraisal  of  orthodontic  results.  Allan 
G.  Brodie,  D.D.S.,  M.S.,  William  B.  Downs,  D.D.S.,  M.S.,  Abraham 
Goldstein,  D.D.S.,  M.S.,  and  Ernest  Myer,  D.D.S.,  M.S.,  Dental 
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School y  University  of  Illinois ,  Chicago y  III.  Material  derived  from 
cases  cephalometrically  appraised  during  the  past  8  years  using  roent¬ 
genograms  taken  by  means  of  Broadbent-Bolton  instrument  and 
superimposed  tracings.  Roentgenograms  taken  before,  at  end  of 
treatment  and  up  to  6  years  later  yielded  following  conclusions:  1. 
While  tipping  movements  predominate  in  orthodontics  it  is  possible 
to  move  teeth  without  markedly  disturbing  axial  inclination.  2. 
Axial  inclination  of  teeth  disturbed  by  orthodontic  management  tends 
to  correct  itself  following  treatment.  3.  Angle  BSN  and  pterygo- 
maxillary  fissure  are  shown  to  be  remarkably  constant.  4.  In  all 
cases  in  which  elastics  were  worn  there  was  disturbance  in  angle 
formed  by  occlusal  plane  and  Bolton  plane.  In  Class  II  treatment 
angle  opens,  and  in  Class  III  it  closes.  5.  There  is  tendenc>’’  for 
angle  to  return  to  its  original  size  following  treatment,  but  this  tend¬ 
ency  diminishes  as  age  advances.  6.  In  number  of  cases  of  all  classes 
part  of  result  obtained  is  shown  to  be  contributed  by  a  change  in 
position  of  mandible.  This  is  occasionally  horizontal,  anteroposterior 
shifting,  but  more  frequently  consists  of  a  downward  and  backward 
rotation.  7.  Actual  bone  changes  accompanying  orthodontic  manage¬ 
ment  seem  to  be  restricted  to  alveolar  process.  The  ability  of  this 
structure  to  adapt  itself  to  changes  in  position  of  the  teeth  is  extremely 
great.  8.  Changes  subsequent  to  treatment  are  limited  to  shiftings 
in  the  occlusal  plane  and  to  changes  in  axial  position  of  the  teeth  in 
adult  cases.  In  growing  children  there  are,  in  addition,  Upical 
changes  expected  in  growth.  9.  There  seems  to  be  definite  correlation 
between  success  in  treatment  and  growth.  The  adult  cases,  although 
clinically  successful  in  the  maintenance  of  occlusal  relationships,  are 
not  markedly  improved  esthetically.  10.  Cephalometric  method  of 
appraisal  is  best  thus  far  devised  for  study  of  results  of  orthodontic 
treatment. 

10.  Dental  development  and  facial  growth.  Thomas  D. 
Speidely  D.D.S.,  M.D.y  and  L.  B.  Higleyy  B.A.y  D.D.S.y  M.S.y  College  of 
Dentistry,  University  of  Iowa,  Iowa  City,  Iowa.  The  facial  and  dental 
areas  of  3  children  were  studied  in  cooperation  with  the  Department  of 
Pediatrics  of  the  College  of  Medicine.  Medical  examinations  revealed 
no  clinically  detectable  endocrine  disbalance  and  no  hereditary  history 
of  defective  growth  to  account  for  their  unusual  dento-facial  growth 
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relations.  The  progress  of  dental  development  was  determined 
roentgenographically  and  compared  with  Broadbent’s  and  Logan  and 
Kronfeld’s  data.  Adequacy  of  facial  growth  was  determined  by 
comparisons  with  Broadbent’s  diagrams  and  Heilman’s  measurements 
of  facial  height,  width  and  depth.  The  comparisons  were  presented 
in  diagrams  and  tables.  A  girl  5  years  of  age  with  relatively  normal 
dental  development  showed  retardation  of  facial  growth.  Facial 
dimensions  were  from  11  mm.  to  23  mm.  smaller  than  Heilman’s 
averages  for  females  at  Stage  IIA.  A  girl  14  years,  8  months  of  age 
with  the  dental  calcification  expected  at  that  age  showed  deficient 
facial  growth.  Facial  dimensions  were  from  16  mm.  to  26  mm.  smaller 
than  Heilman’s  averages  for  females  at  Stage  IVA.  A  boy  aged  8 
years,  11  months,  with  defective  dental  development,  had  facial 
dimensions  equal  to  or  larger  than  the  Heilman  averages  for  males  at 
Stage  IIIA.  This  boy’s  first  permanent  molars  were  erupted  but 
none  of  the  other  permanent  teeth  could  be  detected  roentgenograph¬ 
ically.  These  conditions  of  disproportionate  dental  development  and 
facial  growth  seem  to  indicate  that  calcification  of  the  permanent 
dentition  and  attainment  of  normal  facial  dimensions  may  not  have  a 
direct  cause  and  effect  relationship. 

VI.  Second  Session,  Afternoon,  March  18;  Abstracts  11-23 

11.  Purification  of  lysozyme  from  saliva.  Mary  Van  Kesteren, 
A.B.,  and  B.  G.  Bibby,  B.D.S.,  Ph.D.,  School  of  Medicine  and  Dentistry, 
University  of  Rochester,  Rochester,  N.  Y.  A  summary  of  the  properties 
of  2  lysozyme-like  agents  in  human  saliva,  effective  against  15  or¬ 
ganisms,  was  given.  Measurement  of  the  concentration  of  a  lysozyme 
in  saliva  was  made  by  testing  serial  dilutions  of  the  original  saliva  by 
the  well  technique.  Concentration  and  partial  purification  was  made 
by  evaporation  in  vacuo  to  |  the  original  volume,  precipitation  with 
5  volumes  of  acetone,  extraction  of  the  precipitate  with  a  buffer 
solution  of  pH  at  pH  7.4. 

12.  A  SIMPLE  METHOD  FOR  THE  ESTIMATION  OF  THE  NUMBERS  OF 
LACTOBACILLI  IN  THE  SALIVA  IN  RESPECT  TO  DENTAL  CARIES.  Marshall 
L.  Snyder,  Ph.D.,  University  of  Michigan,  Ann  Arbor,  Mich.  It  was 
attempted  to  supplement  the  quantitative  laboratory  procedures  for 
the  estimation  of  the  numbers  of  lactobacilli  in  the  saliva  as  an  index 
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of  caries  with  a  simple  colorimetric  method  which  would  give  essen¬ 
tially  the  same  information  more  rapidly  and  easily  and  also  be  avail¬ 
able  for  the  average  practicing  dentist.  Preliminary  experiments 
established  that  beef  infusion  agar  adjusted  to  pH  5.0  with  either 
glucose  or  lactose  as  the  carbohydrate  and  brom-cresol-green  as  the 
indicator  was  a  satisfactory  selective  medium.  With  a  series  of  805 
samples,  test  tubes  of  this  medium  were  inoculated  with  0. 1-0.2  c.c. 
saliva  and  the  color  changes  occurring  in  selected  time  intervals  were 
compared  with  independent  lactobaciUus  counts  of  the  respective 
specimens.  It  was  found  possible  to  select  in  48  hours  with  less  than 
2  per  cent  error  those  specimens  containing  no  lactobadlli  and  with 
less  than  4  per  cent  error  those  specimens  estimated  to  have  under 
1,000  lactobacilli/c.c.  of  saliva.  Where  counts  higher  than  this  level 
were  encountered,  it  was  not  possible  to  interpret  accurately  color 
changes  in  respect  to  numbers  of  lactobacilli. 

13.  Recent  dental  study  of  the  inhabitants  of  tristan  da 
CUNHA.  Reidar  F.  Sognnaes,  Oslo,  Norway.  Earlier  reports  from 
Tristan  da  Cunha,  based  upon  12  to  48  hours  stay  on  the  island,  have 
pointed  out  the  excellent  general  and  dental  health  of  the  population. 
As  this  isolated  place  in  many  respects  offered  a  virgin  field  for  a 
prolonged  study,  a  Norwegian  Scientific  Expedition,  including 
botanists,  zoologists,  geologist,  surveyor,  sociologist,  physician, 
dentist  and  assistants,  carried  out  an  extensive  investigation  on  Tristan 
da  Cunha,  from  Dec.  7,  1937  until  March  28,  1938.  Study  of  the 
population  (188  in  number),  with  clinical,  bacteriological,  dietar>’, 
general  hygienic,  and  sociological  examinations  were  carried  out.  The 
clinical  oral  examinations  are  supported  by  radiographs,  plaster 
reproductions  of  all  teeth  and  bacteriological  and  chemical  tests  of 
saliva.  Shed  and  extracted  teeth  reserved  for  further  study.  Gen¬ 
eral  :  Remarkable  good  physique  and  freedom  from  infectious  and  sys¬ 
temic  diseases.  Staple  food:  fish  and  potatoes.  Population  doubled, 
but  food-sources,  domestic  as  well  as  imported,  decreased  during  this 
century.  Local:  Developmental  enamel  defects  common  in  last 
generation,  though  remarkable  low  caries  incidence.  Inflammations 
of  gingivae,  but  few  cases  of  teeth  lost  due  to  parodontal  disease. 
Arch  form,  articulation,  crowding  of  teeth,  little  abrasion,  abundance 
of  food  debris  and  tartar,  saliva  condition,  etc.  are  factors  to  be 
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considered.  Material  will  be  worked  out  within  next  year  at  the 
Dental  School  of  Norway. 

14.  A.  Metabolic  balances  of  calcium,  phosphorus  and 

NITROGEN,  AND  OTHER  DIETARY  STUDIES  OF  ESKIMO  CHILDREN  WITH 
AND  WITHOUT  DENTAL  CARIES.  Eli  H.  Siegel,  Sc.B.,  D.D.S.,  Leuman 
M.  Waugh,  D.D.S.,  and  Maxwell  Karshan,  Ph.D.,  Medical  and  Dental 
Schools,  Columbia  University,  New  York,  N.  Y.  Balance  experiments 
were  performed  on  children  in  3  settlements  in  the  Kuskokwim  region 
of  Alaska.  No  correlation  was  found  between  the  retentions  of  cal¬ 
cium,  phosphorus  or  nitrogen  and  the  presence  or  absence  of  dental 
caries.  A  total  of  12  children  in  the  caries-free  groups  and  11  in  the 
caries  groups,  ranging  in  age  from  8.5  to  15  years,  and  7  to  15  years 
respectively,  were  studied.  The  caries  groups  consisted  of  children 
with  either  active  or  inactive  decay  or  both.  Those  with  active 
caries  had  retentions  which  fell  within  the  ranges  of  the  caries-free 
and  inactive  caries  groups.  The  data  obtained  concerning  the  diet¬ 
aries  and  the  nutritional  status  of  these  natives  suggest  that  freedom 
from  caries,  found  in  most  of  the  Eskimos  in  the  area  studied,  may 
exist  despite  such  diverse  conditions — many  of  which  were  doubtless 
seasonal  at  the  communities  studied — as  diets  (a)  low  in  calcium  and 
moderately  high  in  phosphorus,  or  (b)  very  high  in  both  calcium  and 
phosphorus;  (c)  potentially  acid,  or  (d)  potentially  basic;  (e)  with 
causing  high  positive  metabolic  balances  of  both  calcium  and  phos¬ 
phorus,  or  (f)  with  large  negative  metabolic  balances  of  calcium  and 
phosphorus.  The  data  in  this  paper  also  suggest  that  there  is  no  basis 
for  the  view  frequently  held  that  the  freedom  from  dental  caries 
enjoyed  by  a  primitive  people  is  due  to  a  nutritional  superiority 
of  “natural”  as  compared  with  “civilized”  diets.  (To  be  published 
in  the  Am.  J.  Dis.  Child.) 

14.  B.  Biochemical  studies  of  saliva  of  Eskimos  correlated 

WITH  DENTAL  CARIES  AND  THE  OCCURRENCE  OF  SALIVARY  CALCULUS. 

Maxwell  Karshan,  Ph.D.,  Eli  H.  Siegel,  Sc.B.,  D.D.S.,  and  Leuman 
M.  Waugh,  D.D.S.,  Medical  and  Dental  Schools,  Columbia  University, 
New  York,  N.  Y.  Unstimulated  and  parafiin-stimulated  saliva  of 
Eskimos  in  4  settlements  in  the  Kuskokwim  region  of  Alaska  was 
analyzed  for  calcium,  inorganic  phosphate  and  carbon  dioxide  capac¬ 
ity.  The  subjects,  ranging  in  age  from  7  to  40,  were  divided  into  2 
groups — caries-free  and  “caries”.  There  were  20  caries-free  and  11 
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caries  subjects.  Three  of  the  11  in  the  caries  group  had  active  caries. 
In  the  remaining  subjects  caries  was  apparently  inactive.  The 
mean  values  for  calcium,  inorganic  phosphate  and  carbon  dioxide 
capacity  were  greater  in  the  caries-free  than  in  the  caries  group  for 
both  types  of  saliva.  The  salivary  data  were  regrouped  in  relation 
to  the  occurrence  of  calculus  in  these  Eskimos.  The  mean  values 
for  calcium,  inorganic  phosphate  and  carbon  dioxide  capacity  were 
greater  in  the  group  with  calculus  than  in  the  calculus-free  group. 
The  acid-base  balances  of  the  diets  of  3  of  the  communities  were 
estimated.  The  reaction  of  the  diet  of  1  settlement  was  potentially 
alkaline,  while  in  the  other  2  it  was  potentially  acid.  The  data  in¬ 
dicate  that  there  is  no  correlation  between  the  carbon  dioxide  capacity 
of  the  saliva  and  the  acid-base  balance  of  the  diet.  (To  be  published 
in  the  Am.  J.  Dis.  Child.’,  this  and  preceding  work  (14  A)  supported 
by  grant  from  the  Office  of  Indian  Affairs,  U.  S.  Dept,  of  Interior 
and  by  Carnegie  Corp.) 

15.  Tooth  loss  in  diabetics.  Lawrence  E.  Van  Kirk,  D.D.S., 
Dental  School,  University  of  Pittsburgh,  Pittsburgh,  Pa.  As  the  first 
step  in  a  study  of  oral  conditions  associated  with  diabetes  mellitus  200 


Number  of  teeth  remaining  in  mouth 


AGE 

FEMALE 

MALE 

TOTAL 

(Under  30) 

Diabetics . 

22.1 

23.6 

22.9 

Normal . 

26.9 

26.9 

26.9 

(30-39) 

Diabetics . 

17.9 

8.6 

i 

13.6 

Normal . 

23.5 

24.2 

23.9 

(40-49) 

Diabetics . 

— 

19.1 

11.9 

Normal . 

■■ 

•  1 
22.7 

21.3 

(50-59) 

Diabetics . 

5.0 

12.9 

Normal . 

16.5 

18.1 

(Over  60) 

Diabetics . 

6.3 

8.1 

Normal . 

15.8 

14.7 

14.9 
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patients  were  examined  in  the  diabetic  department  of  the  Falk  Clinic. 
The  ages  of  the  patients  ranged  from  5  to  76  years.  At  this  time  the 
average  number  of  teeth  remaining  in  the  mouths  of  these  patients 
in  various  age  groups  is  reported.  This  mean  is  compared  with  a 
similar  mean  calculated  from  an  examination  by  the  Metropolitan 
Life  Insurance  Company  of  over  12,000  cases.  From  this  later  study 
only  the  mean  was  available  at  this  time,  so  that  the  computation  of 
the  standard  deviation  and  significance  of  the  difference  of  the  2 
means  is  impossible.  Further  collection  of  statistical  data  will  make 
this  evaluation  of  the  results  more  significant.  Apparently,  the  tooth 
loss  in  the  diabetic  patients  was  considerably  greater  than  normal, 
especially  in  the  older  groups. 

16.  Inhibiting  factors  for  dental  caries  in  salivas.  Weston 
A.  Price,  D.D.S.,  M.S.,  F.A.C.D.,  Cleveland,  Ohio.  The  rdle  of  saliva 
in  controlling  the  level  of  immunity  to  dental  caries  has  been  studied 
in  2,660  analyses  by  1  method  and  in  93  cases  by  3  different  methods 
used  simultaneously  for  comparison.  These  were  the  Price  method 
{D.  Cosmos,  74:  1139, 1932)  of  shaking  filtered  saliva  with  powdered 
bone  and  noting  the  behavior  of  the  inorganic  phosphorus  level  of  the 
saliva  as  compared  with  sample  without  the  powdered  bone;  second, 
the  behavior  of  calcium  in  the  presence  of  added  sugar  and  powdered 
tooth  enamel  in  relation  to  the  acidophilus  bacillus  and  yeast  as  sug¬ 
gested  by  the  Northwestern  group  and  third,  the  quantity  of  acido¬ 
philus  present  as  suggested  by  the  Michigan  group.  The  presence  of 
active  dental  caries  was  estimated  clinically.  The  data  obtained 
were  correlated  with  the  activity  of  the  dental  caries.  A  correlation 
of  79.7  per  cent  was  found  between  the  findings  by  the  inorganic 
phosphorus  behavior  method  and  the  activity  of  the  caries  and  less 
than  50  per  cent  correlation  by  each  the  behavior  of  the  calcium 
method  and  the  total  acidophilus  count  method.  Under  treatment 
by  reinforcing  the  nutrition  a  high  correlation  was  found  between 
the  control  of  dental  caries  and  the  improvement  in  the  saliva  as 
indicated  by  the  behavior  of  the  inorganic  phosphorus.  The  treat¬ 
ment  consisted  of  increasing  the  proportion  of  mineral  and  vitamin 
carrying  foods  to  those  providing  the  energy  factor  or  calories.  While 
the  determination  of  the  actual  activity  of  the  caries  process  is  difficult 
and  subject  to  error,  all  3  methods  were  compared  with  the  same  data. 
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17.  Incidence  of  syphilis  in  a  group  of  over  500  dental  stu¬ 
dents.  W.  F.  Swanson,  M.S.,  D.D.S.,  J.  S.  Oartel,  M.S.,  D.D.S.,  and 
Eleanore  Reed,  M.S.,  Dental  School,  University  of  Pittsburgh,  Pitts¬ 
burgh,  Pa.  Syphilis,  according  to  the  United  States  Public  Health 
Service,  infects  1  out  of  every  10  persons  in  the  United  States.  This 
social  disease  with  all  its  ravages  to  health  and  its  cost  to  the  public 
can  be  stamped  out  by  proper  treatment  and  proper  supervision 
during  treatment.  It  is  the  duty  of  the  dental  profession,  through 
its  dental  schools  and  its  state  boards,  to  protect  the  laity  by  exercising 
utmost  care  so  that  no  dentist  actively  infected  with  the  disease  is 
admitted  to  practice.  One  out  of  504  (0.19  of  1  per  cent)  University 
of  Pittsburgh  dental  students  serologically  tested  during  the  past  8 
years,  was  positive  for  syphilis.  While  the  incidence  of  syphilitic 
infection  is  50  times  greater  among  the  general  population  than  among 
dental  students,  nevertheless  the  profession  must  recognize  its  obliga¬ 
tion  to  the  public  and  show  that  the  desire  to  protect  is  foremost  in  all 
its  public  relations. 

18.  Distribution  of  blood  groups  among  514  dental  students. 
J.  S.  Oartel,  M.S.,  D.D.S.,  W.  F.  Swanson,  M.S.,  D.D.S.,  and  Eleanore 
Reed,  M.S.,  School  of  Dentistry,  University  of  Pittsburgh,  Pittsburgh, 
Pa.  The  distribution  of  blood  groups  (0-50  per  cent;  A — 35.2  per 
cent;  B — 12.8  per  cent;  AB — 2  per  cent)  among  514  dental  students 
varies  considerably  from  the  percentages  usually  given  for  the  white 
population  of  North  America  (0-45  per  cent;  A — 41  per  cent;  B — 10 
per  cent;  AB— 4  per  cent).  When  the  students  were  separated  into 
various  groups  according  to  nationality  and  race  of  parents,  a  greater 
variance  was  noted.  Of  293  American  students  the  percentages  in 
the  blood  groups  were:  0-54.6;  A — 34.5;  B — 8.8;  AB — 2;  of  97  Jewish 
students,  percentages  were:  0-47;  A — 37;  B — 14;  AB— 2;  of  56  Polish 
students,  p)ercentages  were :  0-41 ;  A — 32 ;  B — 22 ;  AB — 5 ;  of  36  Italian 
students,  percentages  were:  0  36;  A — 30.6;  B — v30.6;  AB — 2.8. 
When  these  results  were  used  for  the  calculation  of  gene-frequenc\’ 
according  to  Bernstein’s  theory  of  blood  group  inheritance  and  the 
serographic  loci  were  determined  according  to  the  method  of  Strong, 
it  was  found  that  the  loci  for  the  various  groups  were  widely  separated. 

19.  The  effect  of  short-wave  radiation  on  the  structure  of 
TEETH.  G.  Bevelander,  Ph.D.,  and  J.  G.  Bernstein,  M.S.,  College  of 
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Dentistry,  New  York  University,  New  York,  N.  Y.  A  number  of 
albino  rats  were  subjected  to  short-wave  (6  m.)  exposure  in  order  to 
ascertain  the  effect  of  this  treatment  on  the  structure  and  development 
of  the  teeth  under  well  controlled  conditions.  One  group  of  animals 
was  subjected  to  a  single  exposure,  another  group  to  several  successive 
exposures.  The  animals  were  sacrificed  at  various  post-treatment 
intervals.  Exposure  to  sub-lethal  short-wave  radiation  for  10  min. 
intervals  results  in  (a)  a  rapid  rise  in  body  temperature  (2-4.5®C) 
which  is  accompanied  by  (b)  an  extreme  hyperemia  of  the  tooth  pulp. 
Both  of  these  conditions  return  to  their  normal  state  within  1-3  hours. 
No  permanent  destructive  changes  were  observed  in  any  part  of  the 
tooth. 

20.  Physical  properties  of  some  of  the  newer  denture  plas¬ 
tics.  Carl  W.  Gieler,  D.D.S.,  and  E.  W.  Skinner,  Ph.D.,  Northwestern 
University  Dental  School,  Chicago,  III.  The  physical  properties  of  6 
synthetic  resin  denture  plastics:  Crystolex,  Densene,  Duratone, 
Exelon,  Luxene,  Vernonite  have  been  studied,  and  for  comparison, 
an  olive  base  rubber.  Two  of  these  resins  are  of  the  methyl-meth¬ 
acrylate  type  (transparent  and  tinted  forms  studied  for  1).  A  third 
resin  was  a  combination  of  vinyl  and  acrylic  resins.  The  3  remaining 
resins  were  phenolic  materials.  The  impact  strength  for  the  vulcanite 
was  highest  (23.4  cm.kg./cm.*),  followed  by  the  combination  resin 
(18.4  cm.kg./cm.*),  the  transparent  methyl-methacrylate  resin  (13.0 
cm.kg./cm.*)  and  the  pink  methyl-methacrylate  resins  (11.4  and  9.6 
cm.kg./cm.*).  A  summary  of  the  tensile  properties  shows  the  pro¬ 
portional  limit  of  the  combination  resin  (4200  p.  s.  i.)  to  be  greater 
than  that  of  vulcanite  (3900  p.  s.  i.),  whereas  the  same  property  for 
the  methyl-methacrylate  resins  (3800-3900  p.  s.  i.)  approximately 
equals  that  of  vulcanite.  One  phenolic  resin  gave  5600  p.  s.  i.  for 
this  property,  and  the  other  two  2200  p.  s.  i.  and  2800  p.  s.  i.  respec¬ 
tively.  The  tensile  strength  of  the  methyl-methacrylate  and  the 
combination  resins  (6900-7900  p.  s.  i.)  approximated  that  of  vulcanite 
(7900  p.  s.  i.);  the  phenolic  resins  were  lower  (2200-5600  p.  s.  i.). 
The  methyl-methacrylate  resins  absorbed  approximately  60  per  cent 
more  water  than  1  of  the  phenolic  resins  after  44  days  immersion. 
The  significance  of  this  test  is  not  understood.  After  340  hours  ex¬ 
posure  to  sunlight,  the  methyl-methacrylate  resin  showed  little  or  no 
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color  change.  Two  phenolic  resins  subjected  to  this  test  faded  to  a 
brownish  hue.  The  combination  resin  did  not  change  in  color  after  a 
30-hour  exposure.  (To  be  published  in  J.  D.  Res.) 

21.  Effect  of  varying  conditions  on  the  time  required  to 
CAST  GOLD  UNDER  AIR  PRESSURE.  Raymond  E.  Myers,  D.D.S.,  B.S., 
and  K.  R.  Pfeiffer,  D.D.S.,  School  of  Dentistry,  University  of  Louisville, 
Louisville,  Ky.  Time  required  to  cast  gold  under  air  pressure  was 
measured  by  breaking  an  electrical  circuit  simultaneously  with  the 
admission  of  air  pressure  to  the  crucible  and  making  the  circuit 
the  molten  gold  with  platinum  wires  embedded  in  the  mold.  These 
again  by  contact  of  break  and  make  impulses  were  transferred 
through  the  writing  point  of  a  signal  magnet  to  the  blackened  drum 
of  a  motor  kymograph.  The  interval  was  measured  by  tracing  the 
vibrations  of  an  electrical  tuning  fork  across  the  recorded  impulses 
of  the  signal  magnet  and  dividing  the  number  of  vibrations  be¬ 
tween  the  break  and  make  impulses  by  the  frequency  of  the  fork. 
The  measurements  were  accurate  to  1/126  of  0.008  second.  Effect 
of  the  following  varying  conditions  on  the  time  required  to  cast  gold 
were  determined:  degree  of  air  pressure;  capacity  of  air  storage  tank; 
normal  and  induced  leakage  of  air  pressure;  cross-sectional  area, 
shape,  length,  and  number  of  sprues;  temperature  of  molds,  and  of 
casting  gold;  age  of  molds;  use  of  new  or  remelted  casting  gold;  and 
volume  of  pattern  chamber. 

22.  Oral  health  as  related  to  cusp  form  of  prosthetic  pos¬ 
terior  TEETH.  B.  Stephen  Laskowski,  D.D.S.,  M.S.D.,  University 
of  Pittsburgh,  Pittsburgh,  Pa.  This  preliminary  study  is  based  on  the 
assumption  that  all  prosthetic  posterior  teeth  are  used  empirically, 
none  having  been  clinically  tested  to  prove  their  value  in  prosthetic 
oral  health  service.  Eighty  edentulous  patients  were  treated:  40 
with  anatomic  posterior  teeth;  and  40  with  non-anatomic  posterior 
teeth.  Data  were  recorded  relating  to  the  examination  of  patients 
prior  to  constructing  the  dentures,  to  the  making  and  inserting  of  the 
dentures,  and  to  the  examinations  and  treatments  during  the  patients’ 
adjustment  periods.  In  studying  these  data  it  was  found  that  the 
patients  treated  with  non-anatomic  posterior  teeth  had  shorter  ad¬ 
justment  periods,  fewer  denture  adjustments,  and  less  affected  tissue 
area. 
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23.  Clinical  uses  of  an  acrylic  resin  denture  base  material 
WITH  REFERENCE  TO  ORAL  HEALTH.  W.  H.  Wright,  D.D.S.,  Ph.D., 
School  of  Dentistry,  University  of  Pittsburgh,  Pittsburgh,  Pa.  An 
acrylic  resin  formed  by  polymerization  of  monomeric  methacrylic 
acid  and  a  polymeric  methacrylic  ester  has  been  studied  clinically 
to  determine  its  advantages  as  a  denture  base  material  in  prosthetic 
oral  health  service.  Available  in  2  forms,  transparent  or  pink,  the 
material  has  been  found  useful  in  many  phases  of  denture  prosthesis, 
such  as  complete  and  partial  dentures,  interdental  splints,  obturators, 
and  immediate  dentures.  It  is  readily  fabricated  into  dentures, 
strong,  reasonably  permanent  in  form,  natural  in  appearance,  suffi¬ 
ciently  permanent  in  color,  tolerably  impervious  to  oral  secretions, 
inert,  favorable  to  oral  health.  Clinical  reports  show  that  acrylic 
resin  dentures  require  fewer  adjustments  than  those  of  vulcanite. 
Comfort,  tissue  health,  appreciation  of  the  color,  lack  of  staining,  and 
ease  in  cleaning  were  favorably  mentioned  by  the  patients.  Except 
through  accident,  there  has  been  almost  no  breakage.  The  trans¬ 
parent  acrylic  resin  provides  visibility  of  the  underlying  tissues  which 
simplifies  the  surgical  adaptation  of  immediate  dentures,  and  the 
muscle  trimming  of  obturators.  Interdental  splints  made  of  the  trans¬ 
parent  material  are  inconspicuous  when  worn  by  the  patient. 

VII.  Third  Session:  Evening,  March  19;  Abstracts  24-36 

24.  Probable  chemical  reactions  in  silicate  cements.  Wil- 
mer  Souder,  Ph.D.,  and  Irl  C.  Schoonover,  Ph.D.,  National  Bureau  of 
Standards,  Washington,  D.  C.  X-ray  (diffraction)  pattern  of  set 
silicate  cement  reveals  no  evidence  of  crystalline  structure.  Reaction 
is  assumed  to  be  colloidal  with  molecular  reactions  similar  to  those  in 
setting  of  silica  gel.  Liesegang  ring  experiment  disclosed  “capillary” 
like  nature  of  gels  and  ease  with  which  ions  migrate  throughout  such 
gels.  Set  silicate  cement  is  composed  of  glass-like  particles  of  powder 
imbedded  in  gel  developed  by  reaction  of  phosphoric  acid  at  surfaces 
of  individual  particles  of  powder.  About  10  per  cent  of  particle  is 
dissolved  before  reaction  is  limited.  Injury  will  be  done  to  gels  if 
they  are  stirred  during  setting  reaction.  Gel  component  (matrix)  of 
set  cement  is  more  soluble  than  undissolved  central  glass  core  and 
responds  differently  to  attempts  at  polishing.  Following  practices 
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are  therefore  appropriate:  1.  Mix  silicate  and  powder  on  a  chilled 
slab  (moisture  must  not  form  on  the  slab).  Lowered  temp)erature 
enables  operator  to  thoroughly  wet  each  powder  particle  with  mini¬ 
mum  chemical  reaction  during  mixing,  thus  minimizing  injury  to 
chaining  reactions  in  gel.  2.  Maximum  amount  of  powder  (permit¬ 
ting  satisfactory  restorative  operations)  should  be  incorporated  in 
liquid  to  keep  gel  component  at  minimum.  3.  Powder  should  be 
weighed  and  liquid  measured  to  definite  proportion  so  that  mix  may  be 
made  quickly  without  continuous  additions  of  powder  or  waiting  for 
cement  to  partially  set  to  a  satisfactory  consistency.  4.  The  mixing 
should  be  speedy  so  that  final  reactions  may  take  place,  undisturbed 
in  cavity.  Chaining  and  welding  of  individual  additions  of  material 
will  be  enhanced.  5.  Whenever  possible,  restoration  should  be 
molded  to  finished  state.  6.  Cavity  should  be  lined  and  restoration 
varnished  to  prevent  migrations  from  cement  to  pulp  or  to  or  from 
cement  and  oral  cavity. 

25.  Effect  on  skeletal  and  dental  development  of  rats 

THYRO-PARATHYROIDECTOMIZED  AT  BIRTH.  Daniel  E.  Ztskin,  D.D.S., 
Edmund  Applebaum,  D.D.S.,  and  Theodora  Nussman  Salmon,  Ph.D., 
Dental  School,  Columbia  University,  New  York,  N.  Y.  Thyro-para- 
thyroidectomy  of  new  born  rats  results  in  severe  retardation  of  growth 
and  skeletal  development.  After  3  weeks,  operated  animals  remain 
(in  growth  plateau)  at  25  to  30  grams  body  weight.  Skeletal  age 
throughout  life  does  not  progress  beyond  stage  corresponding  to  ap¬ 
pearance  of  normal  rat  at  2  weeks.  When  thyro-parathyroidectomy 
is  performed  at  7  days  of  age,  the  retardation  of  body  growth  and 
skeletal  development  is  less  severe.  Parathyroid  replacement 
therapy  (1  unit  daily)  does  not  cause  any  growth  response  in  thyro- 
parathyroidectomized  rats.  However,  when  powdered  dry  thyroid 
gland  is  added,  normal  growth  can  be  obtained.  Dental  apparatus 
is  likewise  severely  affected.  Jaws  are  markedly  undersized.  Weight 
of  dried  mandibles  of  operated  animals  is  about  ^  that  of  litter-mate 
controls.  Unlike  body  weights,  mandibles  continue  to  increase  in 
weight  until  at  least  age  71  days  (length  of  this  experiment).  Linear 
measurements  show  more  marked  retarded  growth  in  length  than 
width  of  jaws,  probably  because  incisor  teeth  are  most  severely  af¬ 
fected.  The  crowns  of  the  molar  teeth  attain  full  size,  but  root  de- 
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velopment  is  retarded  as  is  eruption  time.  Parathyroid  replacement 
does  not  accelerate  growth  of  jaws  in  the  operated  animals.  Delaying 
thyro-parathyroidectomy  6  days  reduces  the  severity  of  the  effect  on 
jaws.  (To  be  published  in  J.  D.  Res.) 

26.  The  effect  of  fever  on  the  development  of  the  rat  in¬ 
cisor.  L.  H.  Garrison,  D.D.S.,  School  of  Medicine  and  Dentistry, 
University  of  Rochester,  Rochester,  N.  Y.  Clinical  observations  have 
suggested  that  high  fevers  during  tooth  development  result  in  hypo¬ 
plasia.  In  order  to  rule  out  complicating  factors,  this  question  has 
been  investigated  by  the  use  of  artificial  fever,  induced  in  an  ordinary 
bacteriological  incubator  equipped  for  ventilation.  Pulpal  changes 
found  in  rats,  sacrificed  at  the  height  of  fever,  were  edema,  a  possible 
beginning  reticular  degeneration,  hyperemia,  and  unequal  staining 
of  the  nuclei  of  the  odontoblasts.  In  rats  killed  a  few  days  after  the 
fever  23  of  24  of  the  fever  treatments  are  demonstrated  in  the  dentin, 
as  two  zoned,  concentric  rings.  In  ground,  unstained  sections  the 
outer  zone  is  opaque  and  has  widened  tubules,  while  the  inner  zone 
is  more  transparent  and  the  tubules  are  narrowed,  twisted,  or  ter¬ 
minated.  The  outer  zone  is  chromophilic,  and  the  inner,  chromo¬ 
phobic,  in  ground  sections  stained  with  basic  fuchsin,  and  in  decalci¬ 
fied  sections  stained  with  basic  fuchsin,  and  in  decalcified  sections 
stained  with  H  and  E.  These  facts  indicate  that  the  outer  zone  is 
hypocalcified,  while  the  inner  is  hypercalcified.  The  width  of  the 
change  in  the  dentin  is  closely  related  to  the  duration  of  the  fever  in 
each  case. 

27.  The  inhibition  of  experimental  dental  caries  by  fluorine. 
S.  B.  Finn,  B.A.,  D.M.D.,  and  H.  C.  Hodge,  Ph.D.,  School  of  Medicine 
and  Dentistry,  University  of  Rochester,  Rochester,  N.  Y.  Studies  were 
conducted  to  determine  earliest  evidence  of  experimental  dental  caries 
in  135  rats.  Three  diets  were  employed:  1)  Hoppert,  Webber, 
CannifI — powdered  milk,  caries  producing;  2)  Lilly — casein,  caries 
inhibiting;  3)  Lilly  plus  3  mg.  fluorine  per  day.  Three  corn  particle 
sizes  were  used  in  each  diet:  mixture  larger  than  10  and  20  mesh; 
larger  than  20  but  smaller  than  10;  unsifted  or  run  of  the  mill.  Re¬ 
sults  indicate  no  carious  lesions  on  44th  day.  59th  day  showed  3 
possible  cavities  on  fluorine-free  diets.  80th  day  revealed  11  cavities 
on  Hoppert,  Webber,  Canniff  diet,  14  on  Lilly  diet,  only  4  on  fluorine 
diet.  27  cavities  were  in  lower  teeth.  On  unsifted  com — only  4 
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cavities.  Average  weights  at  116th  day  were  Hoppert,  Webber, 
Canniff — 270  gm.,  Lilly — 234,  fluorine  diet — 223.  Results  indicate 
that  the  Lilly  diet  does  not  inhibit  dental  caries;  fluorine  does.  Un¬ 
sifted  com  is  not  as  productive  of  caries.  Lilly  diet  is  inadequate. 
Fluorine  depresses  growth  curve  of  rats.  Earliest  macroscopic  in¬ 
dication  of  caries  on  fluorine  free  diet  lies  between  44th  and  50th  days. 

28.  Experimental  heterotopic  development  of  tooth  germs, 
William  E.  Hahn,  D.D.S.,  School  of  Medicine  and  Dentistry,  University 
of  Rochester,  Rochester,  N.  Y.  Autogenous  transplants  of  the  de¬ 
veloping  tooth  elements  of  young  dogs  were  made.  The  tissues  were 
grafted  into  the  ovaries  in  various  combinations.  When  the  pulp 
and  odontoblasts  were  implanted  tubular  dentin  was  produced  and 
the  odontoblasts  retained  their  form.  Transplantation  of  the  isolated 
enamel  epithelium  resulted  in  the  enamel  organ  losing  its  characteristic 
form;  as  early  as  the  7th  day  it  was  observed  in  sections  as  stratified 
epithelium  consisting  of  basal  and  squamous  cells.  In  all  cases  cysts 
of  various  sizes  were  present.  No  new  enamel  was  observed  in  any 
of  the  sections. 

29.  Eruption  measurements  of  albino  rat  incisors  under 
FLUORINE  EXPERIMENTATION,  B.  John  Frey,  B.S.,  D.D.S.,  School  of 
Medicine  and  Dentistry,  University  of  Rochester,  Rochester,  N.  Y. 
The  results  here  summarized  are  of  45  albino  rats,  litter  mates  of  the 
same  sex  and  the  same  weight  as  possible  being  subjected  to  the  ex¬ 
perimental  conditions.  These  animals  were  divided  into  2  groups: 
one,  the  McCollum  diet  and  the  other,  Sherman  B.  The  former 
contained  .01  of  1  per  cent  fluorine  in  the  casein  of  the  diet.  They 
were  placed  into  rooms  under  various  light  conditions  as:  11  in  total 
darkness,  16  in  visible  light,  12  in  infra  red  and  5  in  natural  light. 
Increased  elongation  of  upper  incisors,  stunted  lower  incisors,  pig¬ 
mentation  bleaching  (Hodge,  Luce-Clausen,  and  Brown,  J.  Nutrition, 
17:  333,  1939),  and  chalky  enamel  were  noticed  in  animals  of  the 
McCollum  diet.  The  eruption  measurements  were  undertaken 
shortly  after  the  experiment  was  begun  (Schour,  Physiol.  Zool.,  7: 307, 
1934).  All  of  the  Sherman  rates  show  a  steady  rising  curve  while 
the  McCollum  eruption  rates  show  a  falling  off  from  that  of  the  Sher¬ 
man,  except  in  the  visible  and  infra  red  rooms,  where  the  McCollum 
parallels  the  Sherman  diet  curve,  especially  in  the  lower  incisors. 

30.  Bacterial  counts  in  pyorrhea.  Frank  Allen,  B.A.,  D.D.S., 
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School  of  Medicine  and  Dentistry,  University  of  Rochester,  Rochester, 
N.  Y.  This  study  was  made  to  determine  whether  any  particular 
mouth  organism,  or  group  of  organisms,  is  found  in  the  debris  ex¬ 
pressed  from  pyorrhea  pockets.  Smears  from  cases  of  differing 
severity  were  obtained  after  first  expressing  superficial  material  and 
cleaning  area  to  be  studied.  Gram  stains  were  made  and  organisms 
classified  as  to  type  and  staining  reaction.  Percentage  of  each  group 
of  organisms  in  the  smear  was  determined  and  an  average  obtained  by 
grouping  results  of  a  series  of  counts  from  each  case.  Results  ob¬ 
tained  do  not  indicate  any  great  variation  in  bacterial  flora  found  in 
moderate,  severe  or  extreme  cases.  There  is  normally  a  wide  inter¬ 
individual  variation  as  well  as  a  marked  intra-individual  variability 
of  smears  taken  at  different  intervals. 

31.  Experimental  studies  on  the  shedding  of  deciduous  teeth. 
W.  M.  Rogers  and  H.  H.  Shapiro,  Columbia  University,  New  York, 
N.  Y.  The  role  of  the  developing  permanent  tooth  germs  in  the 
shedding  of  the  deciduous  dentition  was  studied  experimentally. 
The  technique  and  roentgenographic  study  is  reported  in  J.  D.  Res., 
18:  73, 1939.  Experimental  animals  were  sacrificed  at  different  stages 
during  the  period  of  resorption  of  the  deciduous  canine  root  on  the 
operated  side.  The  mandible  was  fixed  and  prepared  for  microscopic 
examination  utilizing  several  staining  techniques.  The  presence  of 
osteoclasts  and  odontoclasts  along  the  line  of  resorption  of  the  cemen- 
tum  and  dentin  was  a  conspicuous  feature  of  the  histological  picture. 
Interesting  variations  from  the  classical  descriptions  of  the  resorption 
of  deciduous  roots  were  observed,  namely:  Resorption  did  not  always 
begin  at  the  apex.  The  apical  region  sometimes  remained  until  the 
tooth  was  almost  ready  to  be  shed.  A  heavy  layer  of  secondary 
cementum  was  deposited  adjacent  to  the  inner  surface  of  the  dentin 
by  the  cementoblastic  layer  of  the  reorganized  pulp.  Our  results  in¬ 
dicate  that  the  presence  of  the  developing  permanent  tooth  germs  are 
not  the  causative  agents  in  the  shedding  of  the  temporary  dentition, 
but  may  exert  an  accelerating  influence  on  this  process. 

32.  Phosphatase  in  human  saliva.  AnnaheUe  Broomall,  M.S. 
and  E.  A.  Wolf,  Ph.D.,  University  of  Pittsburgh,  Pittsburgh,  Pa.  The 
alkaline  phosphomonoesterase  content  of  mixed  saliva  of  20  indi¬ 
viduals  ranging  from  20  to  40  years  of  age  was  measured  quantitatively 
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by  the  King  and  Armstrong  technique.  The  optimum  pH  of  this 
phosphatase  is  9.0.  The  means  for  the  tests  made  on  each  individual 
ranged  from  0.1  to  2.3  units  of  phosphatase  activity.  The  phos¬ 
phatase  content  of  the  saliva  was  found  to  vary  considerably  from 
day  to  day  in  the  saliva  of  some  individuals,  others  gave  fairly  constant 
values:  the  coefl5cient  of  variation  being  in  one  case  75.3  per  cent,  in 
another  3.6  per  cent.  By  using  various  stimulants  it  was  possible 
to  obtain  from  the  same  individual  at  an  interval  of  5  minutes  2  sam¬ 
ples  of  saliva  of  different  consistency:  a  clear  watery  saliva  and  a 
highly  mucoid  saliva.  In  the  15  tests  made  on  5  individuals  the 
mucoid  saliva  showed  from  0.6  to  4.8  units  higher  activity  than  the 
clear  watery  saliva. 

33.  Some  conditions  that  effect  the  odor  concentrations  of 
BREATH.  Glenn  F.  Sulser,  D.D.S.,  and  Robert  H.  Brening,  D.D.S., 
Dental  School ^  Northwestern  University,  Chicago,  III.  By  means  of  the 
cryoscopic  method  of  analysis  breath  samples  of  air  were  measured 
for  odor  intensity.  It  was  found  that  the  factors  that  influence 
breath  odors  in  patients  with  no  pathological  condition  of  the  nose, 
thror^t,  or  mouth  are  age,  time  after  meals,  incidence  of  caries,  pyor¬ 
rhea,  and  gingivitis.  By  means  of  a  modified  cryoscopic  method  the 
intensity  of  odors  arising  in  the  mouth  were  measured.  It  was  found 
that  the  same  variables  w’ere  present  in  mouth  odors  as  in  the  general 
breath  odors.  (To  be  published  in  J.  D.  Res.) 

34.  Dental  caries,  attrition  and  crowding  in  the  Eskimos 

OF  THE  COASTS  OF  THE  BERING  SeA  AND  THE  ARCTIC  OCEAN.  Victor 
E.  Levine,  M.D.,  Ph.D.,  School  of  Medicine  and  School  of  Dentistry, 
Creighton  University,  Omaha,  Neb.  A  dental  survey  of  870  Eskimos 
in  1937-38  indicates  that  those  having  access  to  white  flour,  sugar,  tea 
or  coffee  show  greater  caries  susceptibility  than  natives  in  isolated 
areas.  Nome,  Kotzebue  and  Pt.  Barrow  reveal  the  greatest  in¬ 
cidence,  the  isolated  regions  east  of  Pt.  Barrow  the  least.  The  more 
prosperous  Eskimos,  buying  more  of  the  white  man’s  food,  are  less 
immune  than  those  forced  to  subsist  largely  on  native  food.  The 
newer  generation  has  undergone  marked  changes  in  the  facial  pattern 
(narrowing  and  lengthening  of  the  face,  underdevelopment  of  the 
middle  or  lower  third  of  the  face).  This  change  parallels  increased 
crowding  as  revealed  in  the  teeth  by  congenital  absence,  decrease  in 
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size,  rotation  and  lack  of  space  causing  a  pushing  forward  or  backward. 
The  greater  the  crowding,  the  greater  the  incidence  of  caries.  Attri¬ 
tion  is  not  as  pronounced  as  in  former  years.  Teeth  in  the  same 
mouth  vary  in  the  degree  and  kind  of  attrition.  Attrition  seems  to 
protect  against  caries.  The  present-day  Eskimo,  poorly  nourished, 
with  greater  physical  degeneration,  emotion  stress  and  strain,  and 
morbidity  and  mortality  due  to  respiratory  infections,  shows  under¬ 
development  of  the  lower  part  of  the  face,  increasing  crowding  of  the 
teeth,  and  increasing  susceptibility  to  caries.  (Supported  by  a  grant 
from  the  U.  S.  Public  Health  Service.) 

35.  Histology  of  the  oral  mucosa.  Elbert  C.  Pendleton,  D.D.S., 
M.D.S.,  Foundation  for  Dental  Research  of  Chicago  College  of  Dental 
Surgery,  Chicago,  III.  The  epithelium  and  connective  tissue  from 
the  mouths  of  individuals  who  had  worn  artificial  dentures  and  who 
had  not  were  studied.  It  was  concluded  that:  The  residual  alveolar 
ridge  appears  to  be  the  most  favorable  site  for  the  development  of  a 
stratum  comeum  associated  with  or  independent  of  artificial  dentures. 
The  epithelium  of  the  vestibule  and  soft  palate  does  not  seem  to  pro¬ 
duce  a  stratum  corneum;  its  superficial  lining  is  a  delicate  mucous 
membrane  of  flattened  cells.  A  stratum  lucidum  occurs  between  a 
single  or  sometimes  several  layers  of  cells  forming  the  stratum  granu- 
losum,  and  parakeratosis  of  the  superficial  layer  has  been  observed 
in  epithelium  associated  with  artificial  dentures.  A  stratum  granu- 
losum  consisting  of  several  well-defined  cell  layers  appears  in  the  al¬ 
veolar  ridge  and  hard  palate  regions  independent  of  artificial  dentures. 
It  is  usually  indistinctly  formed  when  associated  with  dentures. 
Dense  fibrous  connective  tissue  (lamina  or  tunica  propria)  of  irregular 
surface  outline,  corresponding  to  the  depth  of  the  papillae,  supports 
the  oral  epithelium.  Between  the  lamina  propria  and  the  underlying 
bone  is  loose  connective  tissue,  collagenous  fibers  and  fat  cells,  which 
are  most  abundant  between  the  midline  and  residual  alveolar  ridge  in 
the  premolar  regions  of  the  upper  jaw. 

36.  An  analysis  of  226  cases  of  alveolalgia.  W.  Harry  Archer, 
B.S.,  D.D.S.,  School  of  Dentistry,  University  of  Pittsburgh,  Pittsburgh, 
Pa.  1.  Out  of  23,886  extractions  there  presented  for  treatment  226 
cases  of  alveolalgia,  (painful  sockets,  so  called  “dry  sockets”)-  This 
is  0.9  per  cent  or  1  case  of  alveolalgia  for  every  105  extractions.  2.  In 
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a  series  of  294  pregnant  women  (average  pregnancy  6|  months),  689 
extractions  were  performed.  Only  3  cases  of  alveolalgia  presented 
for  treatment,  0.4  per  cent  or  1  case  of  alveolalgia  for  every  229  ex¬ 
tractions.  This  low  incidence  is  thought  to  be  due  to  the  increase 
in  globulin,  which  is  mostly  fibrinogen,  from  0.2  per  cent  in  the  non¬ 
pregnant  woman  to  0.4  per  cent  in  the  pregnant  woman.  (Harden, 
Boyd.  Unpublished  data,  1936.)  We  should  expect  then  a  more 
rapid  clotting  of  blood  and  a  firmer,  better  organized  clot  which  would 
be  more  resistant  to  breakdown  by  infection.  3.  79  per  cent  of  the 
cases  developed  in  the  mandible.  4.21  per  cent  developed  in  the 
maxilla.  The  low  percentage  in  the  maxilla  is  thought  to  be  due  to  the 
better  blood  supply.  5.  More  cases  (62  per  cent)  followed  the  ex¬ 
traction  of  vital  teeth  than  non- vital  (38  per  cent).  No  explanation. 
6.  Trauma  being  present  in  only  56  per  cent  of  the  cases  apparently 
does  not  play  as  important  a  r61e  as  heretofore  thought.  7.  Oral 
hygiene  has  very  little  if  any  influence  on  development  of  alveolalgia. 
8.  No  change  from  normal  blood  count  or  hemoglobin  was  noted  in 
majority  of  cases  on  whom  such  counts  were  made.  9.  High  per¬ 
centage  (80  per  cent)  of  cases  in  which  streptococci  were  found  cul¬ 
turally  seems  to  indicate  that  this  organism  is  most  important  etio¬ 
logical  factor  in  production  of  alveolalgia.  10.  Sulfanilamide  sealed 
in  series  of  these  sockets  reduced  time  of  treatment  50  per  cent. 

VIII.  Fourth  Session:  Morning,  March  19;  Abstracts  37-49 

37.  Contribution  to  the  problem  of  dental  caries.  Georg 
Stein,  M.D.,  New  York,  N.  Y.  It  has  been  found:  (1)  Following 
certain  diseases  of  early  infancy  (severe  intestinal  disturbances, 
dyspepsia,  atrophy,  pneumonia,  otitis  media,  etc.)  typical  localization 
of  caries  along  developmental  lines  is  found  in  deciduous  teeth  in 
about  50  per  cent  of  the  cases.  (2)  In  these  cases  caries  also  occurs 
regularly  on  those  surfaces  usually  relatively  immune.  (3)  A  typical 
history  is  noted  in  cases  where  caries  is  localized  on  the  areas  being 
formed  during  the  sickness.  Conclusions  are:  (1)  It  appears  justi¬ 
fied  to  assume  that  the  areas  of  enamel  formed  during  certain  diseases 
are  susceptible  to  carries.  In  the  presence  of  essential  external  con¬ 
ditions  those  areas  are  the  first  attacked.  (2)  During  severe  illness, 
esp)ecially  intestinal  disturbances,  the  child’s  diet  is  often  deficient  or 
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lacking  in  vitamins.  (3)  The  effectiveness  of  prenatal  care  for  pre¬ 
vention  of  dental  caries  seems  overestimated.  (4)  The  findings  and 
conclusions  presented  for  deciduous  teeth  apply,  with  certain  modi¬ 
fications,  for  permanent  teeth.  Without  doubt  prenatal  care  is  even 
less  effective  for  permanent  teeth.  (5)  As  dietary  deficiencies  may 
play  a  role,  corrective  changes  in  the  diet,  as  addition  of  concentrated 
vitamins  parenterally  if  necessary,  should  be  considered.  (6)  These 
questions  should  be  discussed  with  pediatricians. 

38.  Cellular  elements  of  saliva  and  their  possible  role 
IN  CARLES.  B.  Orban,  M.D.,  D.D.S.,  and  J.  P.  Weinmann,  M.D., 
Dental  Schools ^  Northwestern  University  and  University  of  Illinois, 
Chicago,  III.  The  presence  of  epithelial  cells  and  leukocytes  is 
demonstrated  in  saliva.  The  epithelial  cells  sometimes  show  loss 
of  their  cytoplasm  which  is  most  probably  due  to  proteolytic  activity. 
Sometimes  the  nuclei  of  the  epithelial  cells  are  missing  which  is  due 
to  homification.  The  leukocytes  show  different  stages  of  degenera¬ 
tion.  In  caries  immune  individuals  the  epithelial  cells  have  been 
found  to  be  overgrown  by  bacteria.  The  number  of  leukocytes  has 
been  low.  In  caries  susceptible  individuals  the  epithelial  cells  showed 
no  or  only  few  bacteria,  while  the  number  of  leukocytes  was  mostly 
high. 

39.  Significance  of  yeastlike  organisms  cultivated  from  the 
ORAL  CAVITY.  Holmes  T.  Knighton,  D.D.S.,  Schools  of  Medicine  and 
Dentistry,  University  of  Louisville,  Louisville,  Ky.  In  cultures  from 
the  gingival  areas  of  146  mouths  with  no  evidence  of  moniliasis,  yeast¬ 
like  organisms  were  found  in  36.9  per  cent  of  the  cases  and  Monilia 
albicans  in  23.9  per  cent.  In  cultures  from  50  carious  lesions,  yeast¬ 
like  organisms  were  found  in  24  per  cent  of  the  cases  and  Monilia 
albicans  in  18  per  cent.  Four  of  the  26  cases  studied  yielded  positive 
cultures  for  Monilia  albicans  for  5  or  more  consecutive  weeks.  In¬ 
travenous  injection  of  isolated  strains  of  Monilia  albicans,  found 
constantly  in  4  cases,  produced  fatal  generalized  moniliasis  in  rabbits. 
Similar  injections  of  strains  of  cryptococci  and  saccharomyces,  isolated 
from  the  oral  cavity,  were  nonpathogenic  for  rabbits.  No  correla¬ 
tion  could  be  found  between  the  presence  of  yeastlike  organisms  and 
dental  caries.  The  frequency  of  Monilia  albicans  in  apparently  nor¬ 
mal  mouths  together  with  the  knowledge  that  these  organisms  are 
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capable  of  producing  moniliasis  stresses  the  importance  of  correlating 
laboratory  and  clinical  results. 

40.  Serological  reactions  with  carbohydrates  derived  from 
ORAL  LACTOBACILLI.  R.  W.  HatHson,  Ph.D.,  Zdenka  C.  Zidek,  and 
Elizabeth  S.  Hemmens,  B.S.,  Zoller  Memorial  Dental  Clinic,  University 
of  Chicago,  Chicago,  III.  Fifteen  strains  of  lactobacilli,  isolated  from 
saliva  of  patients  with  and  without  dental  caries,  have  been  utilized 
for  production  of  antiserum  by  immunization  of  rabbits  with  whole 
cell  suspensions  and  for  extraction  of  bacterial  carbohydrate.  Of 
several  methods  used  for  carbohydrate  extraction  best  results  were 
obtained  with  a  modification  of  the  Forges  method.  Bacterial  cells 
were  suspended  in  N/16  HCl,  boiled  for  10  minutes,  cooled,  neutralized 
and  centrifuged.  Carbohydrate  was  obtained  from  the  supernatant 
fluid  by  precipitation  with  3  or  4  volumes  of  95  per  cent  alcohol,  and 
was  purified  by  repeated  precipitations  with  alcohol  or  acetone.  Pre¬ 
cipitation  tests  between  the  various  rabbit  antisera  and  saline  solu¬ 
tions  of  these  15  carbohydrates  in  dilutions  of  1: 1,000  to  1: 1,000,000 
have  revealed  11  immunological  types.  Six  of  these  are  distinct  and 
5  show  certain  inter-relationships  between  2  or  more  types.  Carbo¬ 
hydrates  similarly  extracted  from  85  strains  of  oral  lactobacilli  have 
been  tested  in  the  type  antisera.  About  60  per  cent  of  the  strains 
have  reacted  specifically  in  the  type  sera  and  over  70  per  cent  of  these 
have  fallen  into  4  types.  No  correlation  between  morphological 
groups  and  immunological  types  has  been  found. 

41.  The  quantity  of  lactic  acid  in  carious  areas  of  human 

TEETH,  AND  ITS  RELATIONSHIP  TO  THE  SOLUBLE  CALCIUM  AND  PHOS¬ 
PHATE  IN  THESE  LESIONS.  Benjamin  F.  Miller,  B.S.,  Ch.E.,  M.D., 
and  John  A.  Muntz,  B.S.,  Zoller  Memorial  Dental  Clinic,  University 
of  Chicago,  Chicago,  III.  This  paper  contains  preliminary  results  of  a 
study  which  is  designed  to  give,  eventually,  a  relatively  complete 
description  of  chemical  changes  in  lesions  of  human  dental  caries. 
Carious  lesions  of  various  degrees  of  involvement  have  been  extracted 
in  small  volumes  of  water,  and  their  content  of  soluble  calcium,  phos¬ 
phate  and  lactic  acid  (as  total  lactate)  determined.  Ultramicro 
methods  have  been  employed  to  determine  the  very  small  quantities 
of  these  compounds  contained  in  the  extracts.  Of  15  lesions  of  the 
enamel,  4  contained  less  than  0.1  microgram  of  lactic  acid;  8  had  0.5 
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to  5  micrograms;  and  3  contained  5  to  10  micrograms.  In  almost 
all  of  these  lesions  the  soluble  calcium  and  phosphate  was  in  excess  of 
the  quantities  which  could  have  been  released  from  tricalcium  phos¬ 
phate  by  the  lactic  acid  found  in  the  lesions.  Of  12  pit  and  fissure 
lesions  without  superficial  spreading,  5  contained  0.5  to  5  micrograms 
of  total  lactate;  4  contained  5  to  15  micrograms;  and  3  lesions  had  42, 
127,  and  136  micrograms  respectively.  In  these  3  lesions  with  high 
content  of  lactic  acid  the  soluble  calcium  and  phosphate  could  have 
been  brought  into  solution  by  the  quantity  of  lactic  acid  found.  In 
the  other  9  lesions  the  content  of  lactate  did  not  seem  adequate  to 
account  for  all  of  the  soluble  calcium  and  phosphorus.  Analyses  on 
9  dentin  lesions  with  marked  superficial  spreading  gave  results  similar 
to  those  obtained  on  the  pit  and  fissure  caries, 

42.  Caries  activity  as  measured  by  the  quantitative  estima¬ 
tion  OF  ORAL  LACTOBACILLI.  J.  R.  Blaymy,  D.D.S.,  M.S.,  S.  F. 
Bradel,  D.D.S.,  G.  F.  Hartley,  M.S.,  Zoller  Memorial  Dental  Clinic, 
University  of  Chicago,  Chicago,  III.  Determination  of  caries  activity 
by  clinical  and  radiographic  examination  is  not  entirely  satisfactory 
for  caries  investigations.  This  study  was  conducted  to  determine 
reliability  of  measuring  caries  activity  on  the  basis  of  the  quantitative 
estimation  of  oral  lactobacilli  (method  of  Jay  and  Hadley).  Thirty- 
five  hundred  specimens  were  obtained  from  632  patients  over  a  period 
of  2  years.  Results  indicate:  (1)  A  high  degree  of  correlation  exists 
between  the  continuous  presence  of  oral  lactobacilli  and  dental  caries 
and  between  the  absence  or  sporadic  presence  of  these  organisms  and 
absence  of  caries.  (2)  Several  samples  obtained  within  a  phort 
jjeriod  of  time  are  necessary  to  confirm  the  presence  or  absence  of 
lactobacilli  in  any  given  case.  (3)  The  consistent  presence  of  lacto¬ 
bacilli  when  artificial  dentures  are  worn  seems  to  indicate  that  the 
local  environment  is  an  important  factor  in  determining  whether  or 
not  lactobacilli  will  grow  in  the  oral  cavity. 

43.  Solubility  of  tooth  enamel  in  saliva  at  various  pH  levels. 
L.  S.  Fosdick,  Ph.D.,  and  A.  C.  Starke,  B.S.,  Dental  School,  North¬ 
western  University,  Chicago,  III.  Saliva  and  varying  amounts  of  lac¬ 
tic  acid  were  added  to  pyrex  tubes  containing  powdered  human  tooth 
enamel.  These  tubes  were  sealed  up  and  were  placed  in  a  mechanical 
shaking  apparatus  at  38°C.  for  at  least  10  days.  The  tubes  were 
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broken  open  and  the  contents  analyzed  for  calcium,  phosphate,  and 
lactic  acid.  The  variation  of  these  components  with  the  pH  was 
presented  graphically.  The  apparent  solubility  produced  was  cal¬ 
culated  at  various  pH  levels  and  was  found  to  vary  over  wide  limits. 
The  factors  causing  this  variation  were  discussed.  A  method  was 
suggested  for  the  determination  of  the  “critical  pH”,  the  upper  level 
of  the  range  at  which  decalcification  will  occur  in  saliva  medium. 
This  was  correlated  with  the  pH  in  isolated  areas  of  the  mouth  and 
in  carious  lesions  of  the  teeth. 

44.  Degradation  of  carbohydrates  by  mouth  organisms. 
Leonard  S.  Fosdick,  Ph.D.,  and  George  D.  Wessinger,  MS.,  Dental 
School,  Northwestern  University,  Chicago,  III.  In  a  previous  paper  the 
authors  suggested  that  the  reactions  involved  in  the  production  of 
lactic  acid  by  mouth  organisms  are  entirely  analogous  to  the  Meyerhof 
scheme  for  the  production  of  lactic  acid  in  muscle.  The  ability  of 
Yeast  “A”,  isolated  from  the  mouth,  to  carry  out  each  of  these 
separate  reactions  has  been  determined  quantitatively  at  various 
pH’s.  It  was  found  that  the  rate  at  which  each  reaction  was  pro¬ 
moted  varied  considerably.  Also  studied  effect  of  pH  on  rate  of  each 
reaction  and  determined  optimum  pH  at  which  each  reaction  can  oc¬ 
cur. 

45.  The  acidity  of  isolated  mouth  areas.  L.  S.  Fosdick,  Ph.D., 
and  E.  Campaigne,  M.S.,  Dental  School,  Northwestern  University, 
Chicago,  III.  The  acidity  of  isolated  mouth  areas  and  mouth  plaques 
have  been  measured  by  means  of  a  micro  glass  electrode.  The  pH 
was  measured  before  and  at  various  intervals  after  ingestion  of  carbo¬ 
hydrate,  for  both  susceptible  and  immune  patients.  It  was  found 
that  for  saliva  a  rise  occurred  after  carbohydrate  ingestion,  but  there 
was  a  drop  in  pH  in  the  isolated  areas  after  carbohydrate;  then  a 
gradual  return  to  normal  at  the  end  of  a  ^-hour  interval,  in  the  sus¬ 
ceptible  patients.  The  isolated  areas  of  the  immune  patients  tended 
to  follow  more  closely  the  normal  saliva  curve.  The  initial  values 
for  susceptibles  was  lower  than  those  of  the  immune.  Concentrations 
of  hydrogen  ion  sufficient  to  decalcify  human  enamel  have  been  demon¬ 
strated. 

46.  The  occurrence  of  dental  caries  upon  proximal  surfaces 
OF  teeth.  G.  Van  Huysen,  D.D.S.,  H.  S.  Moon  and  S.  Davidson, 
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Dental  Schools,  University  of  Louisville,  Louisville,  Kentucky,  and 
Medical  College  of  Virginia,  Richmond,  Virginia.  Proximal  surfaces 
of  1802  teeth  from  105  patients  were  examined  for  caries  originating 
on  these  surfaces  only.  These  teeth  were  from  39  males  and  66 
females.  The  youngest  was  21,  the  oldest  74,  and  the  average  46 
years  of  age.  Of  the  2566  surfaces  studied,  42  per  cent  contained 
caries.  A  formula  of  G.  U.  Yule  to  show  the  coefficient  of  association 
between  2  attributes  was  applied  to  the  data  from  863  combinations 
of  adjacent  proximal  surfaces.  The  coefficient  of  association  of  caries 
of  1  proximal  surface  and  caries  of  its  adjacent  surface  was  +  .61 .  The 
coefficient  of  association  of  caries  in  1077  combinations  of  the  same 
proximal  surfaces  of  similar  teeth  on  opposite  sides  of  the  mouth  was 
+  .68.  [Two  attributes  are  said  to  be  completely  associated  if  the 
coefficient  is  +1,  independent  of  each  other  if  the  result  is  0,  and  dis¬ 
associated  if  the  coefficient  is —1.  (Yule)]  Coefficient  of  association 
between  the  occurrence  of  caries  upon  the  same  surfaces  of  similar 
teeth  on  opposite  sides  of  the  mouth  is  .07  greater  than  that  of  the 
coefficient  of  association  of  caries  upon  2  adjacent  proximal  surfaces. 

47.  Experimental  dental  caries,  ii.  a  method  of  grinding 

RAT  MOLARS  FOR  OBSERVING  FISSURE  CARIES.  Gerald  J.  CoX,  Ph.D., 
and  Sara  F.  Dixon,  M.L.,  Mellon  Institute,  Pittsburgh,  Pa.  Rat  jaws, 
trimmed  of  bone  to  the  minimum  to  retain  the  teeth  are  set  in  3  con¬ 
centric  circles  on  a  5  inch  circular  plane  of  modeling  clay.  The  teeth 
are  embedded  in  dental  stone  and  ground  by  machine  on  a  5  inch 
carborundum  disc.  Successive  planes,  0.2  mm.  apart,  are  observed 
under  15  X  magnification  for  fissure  caries  after  staining  with  methyl¬ 
ene  blue.  Two  hundred  or  more  rat  jaws  can  thus  be  ground 
simultaneously.  (Published  in  J.  D.  Res.  18:153,  1939.) 

48.  Field  studies  on  primitive  Eskimos  showing  effects  of 

NATURAL  AND  REFINED  SUGARS  ON  ORAL  LACTOBACILLI  AND  CARIES — 

VIII.  Donald  B.  Waugh,  D.D.S.  and  L.  M.  Waugh,  D.D.S.,  Dental 
School,  Columbia  University,  New  York,  N.  V.  Diet  experiments 
were  performed  on  natives  of  different  ages  in  3  different  settlements 
of  the  lower  Kuskokwim  River  in  southwestern  Alaska.  A  total  of 
46  persons  were  included  in  the  experiment;  22  on  natural  sugars, 
15  of  whom  were  caries-free;  and  24  on  refined  sugars,  11  of  whom  were 
caries-free.  The  time  periods  for  the  individuals  varied,  but  most 
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were  for  5  to  6  weeks’  duration.  In  the  group  on  natural  sugars,  no 
inception  of  caries  took  place,  and  there  was  no  increase  in  oral  lacto- 
bacilli.  The  increase  in  caries  in  the  carious  mouths  of  this  group 
showed  what  might  be  considered  a  normal  increase  in  cavities  for  that 
period  of  time.  In  the  refined  sugar  group,  caries  was  initiated  in  a 
large  number  of  the  mouths  and  every  case  showed  the  presence  of 
oral  lactobacilli  at  the  conclusion  of  the  experiment.  An  increase 
which  must  be  considered  above  normal  for  that  period,  occurred  in 
the  carious  mouths,  as  shown  by  the  increase  in  the  number  of  cav¬ 
ities.  (Supported  by  grants  from  Office  of  Indian  Affairs,  U.  S. 
Government.) 

49.  Radiographic  and  histologic  changes  in  rat  incisor  in 
VITAMIN  A  DEFICIENCY.  I.  Schouf,  D.D.S.,  Ph.D.,  M.  C.  Smith, 
Ph.D.,  and  M.  M.  Hof  man,  B.S.,  D.D.S.,  Dental  School,  University 
of  Illinois,  Chicago,  III.  and  College  of  Agriculture,  University  of  Arizona, 
Tucson,  Ariz.  Roentgenographs  show  characteristic  distortion  of 
tooth  form  which  permits  diagnosis  of  vitamin  A  deficiency.  Normal 
shadow  of  a  curved  and  symmetrical  cylinder  absent,  incisor  of  ex¬ 
perimental  animal  having  the  appearance  of  a  sickle.  The  labial  por¬ 
tion  is  excessively  wide,  the  pulp  is  displaced  Ungually  and  the  lingual 
portion  is  absent  or  very  thin.  Chief  histologic  alterations  found  in 
histodifferentiation  and  dentin  apposition.  Findings  confirm  and 
add  to  those  of  Wolbach  and  Howe.  Injections  of  alizarine  red  S  show 
that  the  normal  daily  rate  of  16  ^  is  selectively  altered  so  that  the 
enamel-covered  dentin  grows  at  an  accelerated  daily  rate  up  to  19  n 
and  the  cementum-covered  dentin  at  a  decelerated  rate  down  to 
6  n.  The  extent  of  the  deviation  from  the  normal  is  in  direct  propor¬ 
tion  to  the  severity  and  duration  of  the  vitamin  A  deficiency.  The 
results  suggest  the  possible  use  of  this  sensitive  reaction  as  a  biologic 
method  of  measuring  the  vitamin  A  content  of  foods.  Dentin  is  not 
only  a  delicate  recorder  of  calcium  metabolism  but  also  acts  as  a 
growth  kymograph. 

IX.  Fifth  Session:  Afternoon,  March  19;  Abstracts  50-62 

50.  Reaction  OF  the  PULP  TO  CALCIUM  HYDROXIDE.  II.  A.  Zander, 
D.D.S.,  Dental  School,  N ortlrwestern  University,  Chicago,  III.  Pulps 
of  young  permanent  and  deciduous  teeth  were  amputated  with 
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surgical  cleanliness:  the  severed  ends  of  the  root  pulp  were  covered 
with  calcium  hydroxide.  At  the  site  of  amputation  a  bridge  of 
secondary  dentin  has  been  built  by  the  pulp  and  covers  the  pulp  for 
the  entire  width  of  the  canal.  There  is  a  new  odontoblastic  layer 
beneath  the  dentin  bridge.  Three  distinct  zones  can  be  recognized 
in  the  dentin  bridges:  a  dark  amorphous  structureless  layer  showing 
at  some  places  cell  enclosures  or  empty  spaces.  This  seems  to  form 
the  base  for  the  next  zone  of  true  dentin.  The  third  zone  is  predentin. 
It  has  been  observed  that  dentin  formation  may  also  take  place  in 
the  presence  of  inflammatory  reactions.  The  inflammatory  reaction, 
as  a  result  of  exposure  or  mechanical  or  chemical  irritation,  may  dis¬ 
appear  and  a  healthy  pulp  tissue  take  its  place  beneath  the  dentin 
bridge.  However,  the  inflammation  may  progress  until  the  pulp  is 
entirely  disintegrated  although  the  dentinal  bridge  is  well  formed. 
(To  be  published  in  J.  D.  Res.) 

51.  Histologic  findings  in  partial  pulpectomy  and  pulp 
AMPUTATION.  Joscph  S.  Rzeszotarski,  D.D.S.,  Chicago  College  of 
Dental  Surgery,  Chicago,  III.  Pulp  amputation  was  performed  on  10 
teeth  of  boy,  aged  16  years.  Method  of  treatment:  4  teeth  with 
Gysi’s  Triopaste,  3  with  zinc  oxide  and  eugenol,  and  3  with  dentinoid 
and  eugenol.  Duration  of  experiment:  2  to  6  months.  Histologic 
findings:  All  teeth  treated  with  Triopaste,  following  devitalization 
with  AsiOa,  show  progressive  replacement  of  mummified  pulp  tissue 
by  ingrowing  periodontal  connective  tissue  free  of  inflammatory  cell 
reaction.  Deposition  of  cementum  takes  place  on  the  resorbed  walls 
of  the  apical  one-third  of  the  canals.  The  vital  pulps  that  were  am¬ 
putated  and  covered  with  zinc  oxide  and  eugenol  or  with  dentinoid 
and  eugenol  show  a  tendency  toward  pulp  calcification,  formation  of 
secondary  dentin  along  the  walls  of  the  coronal  third  of  the  pulp  canal. 
There  is  a  low  degree  of  inflammatory  reaction  near  the  amputated 
surface;  otherwise  the  pulp  tissue  rootwise  of  the  calcified  bridge  is 
normal.  Additional  work  is  being  carried  out  with  other  drugs  and 
longer  time  of  observation. 

52.  Histologic  evidence  of  decalcification  of  enamel  under 
ORTHODONTIC  BANDS.  William  Lefkowitz,  D.D.S.,  School  of  Dental 
and  Oral  Surgery,  Columbia  University,  New  York,  N.  Y.  In  vivo  ex- 
p)eriments  on  human  teeth  present  evidence  corroborating  observa¬ 
tions  previously  made  on  those  of  dogs  that  dental  cement  as  generally 
used  in  orthodontic  treatment  of  teeth  decalcifies  enamel.  Examina- 
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tion  of  specimens  was  made  by  microscopic  and  Grenz  ray  methods. 
Unknown  factors  limit  the  decalcification  to  certain  zones  or  islands 
of  “white  spots”.  The  reason  for  this  varied  susceptibility  is  un¬ 
known.  The  decalcified  lesion  differs  from  that  of  incipient  caries 
in  degree  of  decalcification  and  configuration.  Preliminary  observa¬ 
tions  indicate  that  varnish  is  protective  to  the  surface  of  enamel. 

53.  “Vitality”  of  the  dental  tissues;  m.  Differences  in 

FLUORESCENCE  OF  VITAL  AND  PULPLESS  TEETH.  Charles  F.  Bodecker, 
D.D.S.,  Columbia  University  Dental  School,  New  York,  N.  Y.  Vital 
teeth  often  fluoresce  more  brilliantly  than  pulpless  in  a  completely 
darkened  room  when  illuminated  by  ultra-violet  light  of  300-400 
double  micra.  Occasional  exceptions  suggest  that  the  pulp,  per  se, 
is  not  responsible  for  this  distinction,  but  that  a  product  of  the  pulp, 
the  dental  lymph  causes  this  difference.  Evidence  for  this  hypothesis 
is  presented  by  the  observation  that  well  matured,  somewhat  attrited 
teeth  show  less  fluorescence  on  their  incisal  thirds  than  in  the  cervical 
2  /3  of  the  crowns.  Radiographs  of  such  teeth  show  extensive  forma¬ 
tion  of  secondary  dentin.  It  is  known  generally  that  this  structure 
blocks  the  dentinal  tubules  thus  slowly  cutting  off  the  supply  of  dental 
lymph.  The  fact  that  some  pulpless  teeth  fluoresce  as  brilliantly  as 
vital  teeth  may  be  explained  on  the  supposition  that  the  manner  in 
which  pulps  die  (slowly  or  rapidly)  affects  the  nature  of  the  decomposi¬ 
tion  products  of  the  dental  lymph.  Further  work  is  in  progress. 

54.  Inorganic  phosphorus  metabolism  of  rat  bones  and  teeth 

AS  INDICATED  BY  THE  RADIOACTIVE  ISOTOPE.  Marian  L.  LeFevre, 
M.S.,  and  William  F.  Bale,  Ph.D.,  School  of  Medicine  and  Dentistry, 
University  of  Rochester,  Rochester,  Nl  Y.  The  p)ercentage  of  marked 
phosphorus  has  been  determined  in  the  inorganic  portion  of  the  bones 
and  teeth  of  28  rats  from  4  hours  to  20  days  after  the  feeding  of  a 
single  dose  of  Na2HP04  containing  radioactive  phosphorus.  A  rapid 
deposition  of  blood  phosphorus  takes  place  in  the  bones  and  teeth 
during  the  first  day,  particularly  in  the  epiphyseal  portion  of  the 
bones  and  in  the  roots  of  the  incisors.  At  the  same  time  a  small  but 
measurable  phosphorus  deposition  takes  place  in  the  incisor  tips,  the 
molars  and  the  denser  parts  of  the  bones.  All  the  calcified  tissues 
retain  a  large  proportion  of  their  acquired  marked  phosphorus  even 
after  20  days,  when  the  blood  values  have  fallen  to  negligible  amounts. 

55.  The  microhardness  of  sound  and  carious  teeth.  Harold 


266 


HAMILTON  B.  G.  ROBINSON 


C.  Hodge,  Ph.D.,  School  of  Medicine  and  Dentistry,  University  of 
Rochester,  Rochester,  N.  Y.  The  microhardness  of  sound  enamel  and 
dentin  does  not  differ  on  the  average  from  the  microhardness  of  the 
sound  portions  of  enamel  and  dentin  from  non-carious  teeth.  This 
constancy  also  holds  when  the  teeth  are  grouped  as  incisors,  canines, 
premolars  and  molars.  In  a  given  mouth,  the  enamel  and  dentin 
have  characteristic  microhardnesses.  This  hardness  is  independent 
of  the  amount  of  caries  in  the  mouth,  i.e.,  (1)  the  sound  teeth  in  a 
given  mouth  have  about  the  same  hardness  as  the  carious  teeth  in  the 
same  mouth;  (2)  a  mouth  in  which  all  the  teeth  are  hard  may  have 
little  or  much  carious  destruction;  and  (3)  a  mouth  in  which  all  the 
teeth  are  soft  may  have  little  or  much  carious  destruction. 

56.  Absolute  changes  in  dentin  composition  produced  by 
CARIES.  R.  S.  Manly,  M.  A.,  Ph.D.,  School  of  Medicine  and  Dentistry, 
University  of  Rochester,  Rochester,  N.  Y.  The  ash,  organic  and  water 
content  were  determined  on  certain  areas  of  carious  dentin.  The 
samples  were  1/10  mg.  blocks,  with  a  known  volume,  cut  from  0.5 
mm.  slabs  of  teeth.  When  the  densities  of  the  organic  and  inorganic 
material  are  assumed  to  be  1.32  and  3.00  respectively,  the  volume  per 
cents  of  water,  organic  and  inorganic  material  add  up  to  an  average  of 
99.7  it  0.8  for  21  carious  areas.  This  indicates  that  no  voids  are 
produced  by  the  caries  process.  For  the  carious  areas  as  a  whole,  a 
diminished  ash  percentage  (by  volume)  is  accompanied  by  a  slight 
loss  in  organic  material.  Both  losses  are  replaced  by  water.  When 
the  carious  dentin  is  divided  according  to  degree  of  involvement,  the 
hard,  brown  dentin  exhibits  little  or  no  decalcification,  and  the  soft, 
brown  dentin  shows  some  decalcification  and  loss  of  organic  material; 
the  terminal  product  of  dentin  caries  has  lost  about  80  per  cent  in¬ 
organic,  40  per  cent  organic,  and  gained  170  per  cent  water. 

57.  Acid  production  by  oral  streptococci  and  Lactobacilli. 
B.  G.  Bibhy,  B.D.S.,  Ph.D.,  and  Mary  Van  Kesteren,  A.B.,  School  of 
Medicine  and  Dentistry,  University  of  Rochester,  Rochester,  N.  Y. 
Comparisons  were  made  of  the  numbers  and  the  acidogenic  activity 
of  streptococci  and  lactobacilli  isolated  from  12  mouths  with  active 
caries.  Streptococci  were  consistently  more  numerous  (average 
3,300,000  per  cc.  of  saliva)  than  were  lactobacilli  (av.  131,000  per  cc.). 
Streptococci  also  produced  acid  more  rapidly,  changing  indicator  after 
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5  to  10  hours  as  compared  with  9  to  20  hours  required  by  same  size 
inocula  of  lactobacilli.  After  24  hours  the  titratable  acid  produced 
by  streptococci  was  somewhat  less  (av.  2.1  cc.  N/10  acid)  than  that 
produced  by  the  lactobacilli  (av.  3.1  cc.  N/10  acid).  Tests  in  sugar 
mixtures  containing  50  per  cent  of  saliva  gave  comparable  results. 
Since  the  rapidity  of  the  bacterial  fermentation  of  carbohydrates  is  a 
fundamental  factor  in  dental  caries,  the  results  indicate  that  strepto¬ 
cocci  are  more  important  than  lactobacilli  in  the  production  of  de¬ 
calcifying  acids. 

58.  The  isolation  of  an  actinomyces-like  organism  from  root 
CANALS.  Mary  C.  Crowley,  M.S.P.H.,  School  of  Dentistry,  University 
of  Michigan,  Ann  Arbor,  Mich.  Isolation,  from  root  canals,  of  organ¬ 
isms  resembling  actinomyces  but  which  do  not  seem  to  produce  my¬ 
cotic  lesions  is  reported.  Strains  were  isolated  from  7  patients,  4  of 
whom  had  open  carious  lesions  exposing  the  pulp.  Strains  were  all 
isolated  in  beef  infusion  broth  containing  0.1  per  cent  agar,  0.2  per 
cent  glucose  and  5  per  cent  ascitic  fluid.  The  organisms  w’ere  similar 
to  Actinomyces  bovis  in  that  they  were  isolated  with  some  difiiculty 
and  that  at  first  they  grew  only  in  media  containing  body  fluids,  under 
partial  anaerobic  conditions.  After  primary  isolation  they  grew  more 
rapidly  than  most  strains  of  Actinomyces  bovis.  Emmons  and  Lord, 
in  1935,  1936,  have  separately  reported  the  isolation  in  pure  culture 
of  saprophytic  forms  of  Actinomyces  bovis  from  teeth  and  tonsils. 
These  observations  are  here  confirmed. 

59.  Signs  of  traumatic  changes  around  an  impacted  canine, 
\V.  A.  Figg,  D.D.S.,  Dental  School,  Northwestern  University,  Chicago, 
III.  A  case  of  an  impacted  canine  is  demonstrated.  The  tip  of  the 
crown  of  this  tooth  was  lying  in  contact  with  the  apex  of  the  second 
incisor.  The  apex  of  the  impacted  canine  was  in  contact  with  the 
apex  of  the  second  premolar.  Due  to  this  close  relationship  between 
the  erupted  teeth  and  impacted  tooth  traumatic  injuries  could  be  ob¬ 
served  at  the  places  where  these  teeth  came  into  contact.  A  trau¬ 
matic  injury  could  also  be  observed  in  the  peridental  membrane  of 
the  impacted  canine,  most  probably  due  to  pressure  exerted  alternately 
on  the  crown  and  apex  by  the  second  incisor  and  premolar  with 
changes  in  stress  during  mastication. 

60.  Trauma  in  an  erupting  premolar.  E.  A.  Grimmer,  D.D.S., 
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Dental  School,  Northwestern  University,  Chicago,  III.  Traumatic 
changes  have  been  observed  in  an  erupting  permanent  premolar. 
The  deciduous  molar  has  been  riding  on  the  tip  of  the  crown  of  this 
tooth.  The  occlusal  forces  have  been  transmitted  through  this 
deciduous  molar  to  the  peridental  membrane  of  the  permanent  pre- 
molar.  Necrosis  of  the  peridental  membrane  and  resorption  of  bone 
was  observed  on  the  distal  side  of  the  alveolar  crest.  New  formation 
of  bone  was  found  on  the  mesial  side. 

61.  Saliva  and  enamel  decalcification.  IV.  Alkaline  re¬ 
serve.  J.  T.  Gore,  D.D.S.,  Philadelphia,  Pa.  Microscopically,  un¬ 
like  clinically,  there  are  only  2  types  of  enamel  decalcification;  one  in 
which  the  enamel  surface  remains  intact  but  a  macroscopic  lesion  may 
appear,  produced  in  presence  of  adequate  H,  Ca  and  PO4  ions  in  the 
saliva,  the  other  in  which  there  is  a  loss  of  surface  continuity  with 
adequate  H  ion  but  inadequate  Ca  and  PO4  ion  concentration  in  the 
saliva.  These  2  types  of  decalcification  were  produced  in  teeth 
in  vitro  by  variations  in  the  dextrose  and  Ca3(P04)2  content  of  saliva. 
Following  the  first  type  of  decalcification  the  process  of  remineraliza¬ 
tion  is  explained  as  a  deposition  of  solid  Ca3(P04)i  at  the  point  of  dis¬ 
solution  of  CaCOa,  both  due  to  decrease  in  H  ion  concentration  at  that 
point.  It  is  suggested  that  the  confusion  in  dental  literature  regard¬ 
ing  the  interpretation  of  results  from  different  methods  of  investiga¬ 
tion  is  probably  the  result  of  changes  in  salivary  composition  in  vivo, 
producing  mixed  types  of  decalcification. 

62.  Effect  of  certain  blood  dyscrasias  on  alveolar  process. 
Thomas  J.  Cook,  D.D.S.,  Dental  School,  University  of  Pennsylvania, 
Philadelphia,  Pa.  Previous  reports  based  on  evidence  collected  from 
clinical  data  of  cases  of  blood  dyscrasias  has  established  the  fact  that 
in  many  instances  symptoms  appeared  in  the  mouth  as  the  first  sign 
of  the  disease.  Further  investigation  with  the  aid  of  roentgenologic 
records  made  during  the  progress  of  certain  of  the  blood  dyscrasias 
revealed  a  marked  destruction  of  the  alveolar  bone  in  both  the  maxilla 
and  mandible.  The  observations  were  made  in  patients  suffering 
with  secondary  anemia,  acute  myelogenous  leukemia,  acute  lymphatic 
leukemia,  and  sickle  cell  anemia. 
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X.  Sixth  session:  Evening,  March  19;  Abstracts  63-67 

63.  The  rein  and  spur  of  research.  Howard  T.  Karsner,  M.D., 
Western  Reserve  University,  Cleveland,  Ohio.  Research  is  the  exercise 
of  purposeful  curiosity  and  is  inherent  in  the  person  more  than  in  the 
institution.  Many  opportunities  exist  for  research  without  great 
endowment  or  without  extraordinary  facilities.  Mackenzie  single 
handed,  wholly  without  technical  or  institutional  facilities,  and  merely 
as  a  part  of  his  practice  conducted  highly  important  research  in 
cardiac  disease;  he  invented  the  ink  polygraph.  Three  of  the  out¬ 
standing  American  dental  investigators  were  men  of  this  type  who 
worked  under  similar  conditions;  all  were  bom  on  farms,  Williams  in 
Maine,  Black  in  Illinois  and  Miller  in  Ohio.  Perhaps  there  is  some¬ 
thing  about  farm  life  which  stimulates  observation  and  increases 
curiosity  about  what  is  seen. 

All  of  these  men  were  both  willing  and  anxious  to  communicate 
their  observations  and  ideas  to  others  for  the  sake  of  discussion  and 
criticism.  In  this  way  their  investigations,  as  all  investigations, 
were  built  upon  a  solid  foundation  of  the  assembly  of  basic  informa¬ 
tion  up  to  the  peak  of  actual  discovery.  The  qualities  of  curiosity 
and  communicativeness,  especially  in  the  case  of  these  dental  in¬ 
vestigators,  were  associated  with  great  kindliness,  with  great  sensitive¬ 
ness,  and  yet  with  willingness  to  profit  from  criticism,  indeed  with  an 
eager  desire  to  solicit  either  appraisal  or  approval.  The  very  essence 
of  progress  in  research  lies  in  this  combination  of  traits  and  in  mutual 
criticism,  the  attack  and  the  acceptance  of  attack,  neither  ever  per¬ 
sonal  and  both  without  bitterness  and  without  reproach.  The 
greatest  difficulties  with  which  research  has  to  contend  are  lack  of 
kindliness  in  criticism  and  oversensitiveness  to  it. 

Research  is  an  influence  of  the  greatest  importance  on  the  in¬ 
dividual  conducting  the  investigation.  Most  men  probably  go  into 
research  for  the  fun  they  get  out  of  it.  It  is,  as  Zinsser  observes, 
one  of  the  few  really  sporting  activities  left  in  this  world  and  is  in¬ 
deed  the  great  adventure.  It  develops  men,  their  own  powers  expand, 
they  think  with  clarity  and  as  a  result  they  become  precise  in  expres¬ 
sion.  They  become  leaders  in  their  fields  through  research,  and 
leadership  is  a  true  stimulus  to  students.  Teachers  in  the  professional 
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schools  must  be  leaders  and  guides.  This  in  turn  reacts  upon  the 
school  and  the  school  profits  not  only  from  the  research  achievement, 
but  also  much  more  by  the  development  of  leaders  and  the  correlation 
of  research  and  individual  responsibility  to  that-end.  The  important 
matter  is  not  how  much  is  budgeted  for  research,  as  reported  in  a 
recent  survey  of  research  in  dental  schools,  but  how  many  men  in 
each  school  are  doing  research  and  what  is  returned  to  the  school  in 
the  form  of  achievement,  stimulation  of  students  and  of  leadership, 
both  professional  and  educational. 

The  final  effect  is  to  be  discovered  in  the  effect  that  research  exer¬ 
cises  on  the  profession,  dentistry  in  this  instance.  This  influence  is 
both  direct  and  indirect.  Some  students  are  good  in  spite  of  the 
schools  they  attend  and  the  influences  of  their  educational  environ¬ 
ment,  and  no  matter  how  bad  it  may  be  they  become  outstanding 
practitioners;  other  students  are  inferior,  no  matter  how  good  the 
school  and  no  matter  how  stimulating  the  teachers.  But  most  stu¬ 
dents  are  favorably  influenced  by  a  good  school  and  vice  versa. 
Hence  the  better  the  schools  the  better  the  profession.  If  research 
is  rampant  in  a  school  it  gives  something  to  the  faculty,  the  students 
and  the  profession  that  cannot  be  gotten  in  any  other  way.  The 
profession  gains  directly  by  the  discoveries  made  and  given  to  them 
to  use  in  their  practice,  just  as  the  medical  profession  has  profited 
immensely  by  the  discovery  of  insulin;  but  it  also  gains  indirectly, 
perhaps  even  to  a  greater  degree,  by  the  less  apparent  but  no  less 
potent  effect  of  the  yeasty  influence  of  research  on  every  individual 
upon  whose  activities  that  force  impinges. 

This,  all  of  this,  is  the  spur  of  research;  it  is  a  driving  force  of  in¬ 
calculable  value,  first  to  the  investigator,  then  to  the  institution  in 
which  he  works,  next  to  those  who  come  under  his  influence  and  finally 
but  not  least  to  the  practitioner.  The  rein  of  research  is  criticism, 
it  is  that  which  holds  it  to  the  track  over  which  it  should  travel.  Fur¬ 
thermore,  it  is  the  force  or  influence  that  tends  to  hold  it  to  activities 
and  conduct  by  which  humanity  shall  profit  and  be  benefited. 

In  the  end  it  is  the  public  that  should  and  will  gain  by  the  spur  and 
rein  of  research,  both  idealistically  and  practically.  Through  re¬ 
search,  medicine  and  dentistry  have  become  professions  and  not 
businesses;  it  is  our  duty  never  to  lose  sight  of  this  truth.  In  many 
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fields  of  activity  in  this  sense  medicine  and  dentistry  go  forward  hand 
in  hand,  each  dependent  on  the  other  for  even  and  uniform  progress, 
as  in  nutritional  research  and  research  in  systemic  diseases  and  tumors. 
More  than  that  and  above  all,  the  dentist  needs  the  help  of  the  chem¬ 
ist,  the  physiologist  and  the  physicist. 

Dentists  and  physicians  need  to  be  productive,  both  high  in  quality 
as  in  the  past,  but  also  the  future  calls  loudly  not  solely  for  improve¬ 
ment  in  quality  but  for  improvement  in  quantity  as  well.  To  this 
end  there  is,  in  truth,  great  need  for  both  the  spur  of  research  and  the 
rein  of  criticism. 

64.  William  John  Gies  dental  research  fellowships  and 

AWARDS  FOR  ACHIEVEMENT  IN  RESEARCH,  Albert  L.  Midgky,  D.M.D., 
Sc.D.,  F.A.C.D.,  Chairman,  Committee  on  Research,  American  College 
of  Dentists,  Providence,  R.  /.  Gratification  is  expressed  for  appoint¬ 
ment  of  Cooperative  Committee  from  I.A.D.R.  Importance  of 
dental  research  is  three-fold,  (1)  to  advance  frontiers  of  knowledge, 
(2)  to  stimulate  professional  interest  in  health  problems  and  (3)  to 
effect  new  relationship  with  medicine  and  enlightened  public.  It  is 
planned  to  stimulate  toward  these  ends  by  offering  financial  assistance 
for  research,  by  publishing  without  restriction  in  approved  periodicals 
and  by  rewarding  the  efforts  of  research.  Sub-Committees  have  been 
appointed  to  consider  grants-in-aid  and  fellowships,  the  aw^ard  for 
outstanding  contributions  and  promotion  of  medico-dental  relation¬ 
ships.  The  award  for  outstanding  work  is  to  be  made  at  the  annual 
meetings  of  the  I.A.D.R.,  not  necessarily  annually.  The  editors  of 
periodicals  and  deans  of  medical  and  dental  schools  have  been  advised 
of  the  plan  of  the  college  and  cooperation  has  been  sought.  Many 
friendly  replies  have  been  received.  The  Research  Fellowship 
Board  is  prepared  to  receive  and  pass  on  applications  for  fellowships 
and  grants-in-aid.  Fellowship  stipend  is  to  be  $1000  for  a  single 
person  and  $1200  for  a  married  person.  Single  grants-in-aid  may  not 
exceed  $500.  The  members  of  the  Association  are  requested  to  give 
inspiration,  encouragement,  guidance  and  information  in  each  phase 
of  the  work. 

65.  Presidential  address.  Thomas  J.  Hill,  D.D.S.,  Western 
Reserve  University,  Cleveland,  Ohio.  (Pages  214-224) 
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66.  Introduction  of  president-elect.  Leuman  M.  Waugh, 
D.D.S.,  Columbia  University,  New  York,  N.  Y.  (Pages  225-230) 

67.  Inaugural  address.  William  J.  Gies,  Ph.D.,  Columbia  Uni¬ 
versity,  New  York,  N.  Y.  (Pages  230-236) 

XI.  Papers  Read  by  Title:  Abstracts  68-96 

A.  CONTRIBUTIONS  BY  MEMBERS  OF  EUROPEAN  SECTIONS  AND 
FOREIGN  guests:  ABSTRACTS  68-77 

68.  Prevention  of  paradental  disease.  Karl  Breuer,  Prague, 
Czechoslovakia.  Food  rich  in  vitamins  A,  C  and  D,  and  in  calcium 
should  be  given  to  pregnant  women.  So  far  as  possible,  nurslings 
should  be  breast-fed  as  their  jaw  action  is  much  greater  than  that  of 
bottle-fed  children.  Early  rachitic  prophylaxis  should  be  given. 
Habits  that  produce  abnormal  strain  upon  the  various  parts  of  infant 
jawbones  should  be  prevented.  Children  should  be  induced  to  grind 
slowly  and  not  to  use  chopping,  chewing  movements.  Nocturnal 
tooth  grinding  should  not  be  discouraged  in  intact  juvenile  dentitions, 
but  should  be  encouraged  since  by  increasing  the  function  of  the  jaws, 
it  strengthens  the  paradentium  and  thus  exercises  a  favourable  in¬ 
fluence  upon  the  development  of  the  jawbones.  Normal  occlusion, 
articulation,  points  of  contact  and  bite  level  should  be  established. 
The  causes  of  anomalous  positions  should  be  sought  and  corrected  in 
deciduous  teeth.  Those  dentitions  in  which  there  are  large  contact 
planes  in  any  movement  and  direction  between  the  majority  of  teeth 
should  be  given  orthodontic  treatment.  If  at  the  end  of  the  func¬ 
tional  period  of  a  deciduous  dentition  there  is  not  absolute  attritional 
contact  this  must  be  established  by  artificial  means.  In  all  cases, 
deciduous  or  jjermanent,  showing  no  physiologic  attrition  it  is  neces¬ 
sary  to  effect  an  anterior  movement  of  the  mandible  by  artificial 
grinding.  Efforts  to  establish  and  maintain  normal  anatomical  and 
functional  conditions  in  the  paradentium  and  in  the  dentures  will 
suffice.  With  an  optimal  function  of  the  jaws  paradentosis  does  not 
develop,  even  if  diseases  of  systemic  nature  (diabetes,  pregnancy,  etc.) 
are  present.  (Published  in  Archiv  Czechoslav.  Stomal.,  1937.) 

69.  The  importance  of  vitamin  c  in  cases  of  diseased  paraden¬ 
tium.  Karl  Breuer  and  L.  Hynek,  Prague,  Czechoslovakia.  This 
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report  is  on  vitamin  C  shortage  in  urine  tested  by  method  used  in 
practice  or  by  the  Gander-Wiederberger  method.  The  latter  is 
based  upon  the  reducing  effect  of  ascorbic  acid  against  2.6  dichlor- 
phenolindophenol,  which  by  reduction  of  the  blue  dyestuff  is  converted 
into  its  colourless  base.  Tests  were  carried  out  in  33  cases  of  gingivi¬ 
tis  marginalis,  stomatitis  ulcerosa,  paradentitis  dystrophicans  com- 
plicata,  and  dystrophia  diffusa.  Only  5  of  these  cases  showed  normal 
values.  This  method  is  not  absolutely  accurate  and  the  results  ob¬ 
tained  are  to  be  regarded  only  as  approximate  values.  Before  treating 
paradental  disease  with  vitamin  C  preparations  it  is  necessary  to  test 
for  the  vitamin  in  order  to  avoid  excessive  application  and  to  apply 
adequate  quantities.  (Published  in  Arckiv  Czechoslovak.  Stomal. , 
1938.) 

70.  Determination  of  ascorbic  acid  in  blood  serum  by  Lund- 
Lieck  method  in  cases  of  disease  of  the  paradentium.  Karl 
Breuer  and  H.  Kaldarar,  Prague,  Czechoslovakia.  The  methylene 
blue  method  of  Lund-Lieck  was  used  to  determine  the  ascorbic  acid 
level  of  25  patients;  6  with  gingivitis  marginalis,  10  with  paradentitis 
profunda  simplex,  1  with  dystrophia  diffusa  and  8  with  paradentitis 
dystrophicans  complicata.  Of  these  25  individuals,  10  showed  nor¬ 
mal  values  (0.30  mg.  per  cent);  10  subnormal  values;  and  5  values 
under  0.10  mg.  per  cent  which  probably  can  be  regarded  as  a  scorbutic 
condition.  In  each  case  of  paradentosis  a  quantitative  diet  anamnesis 
was  made.  The  values,  so  far  as  vitamin  A  and  vitamin  B*  are  con¬ 
cerned,  were  adequate  in  almost  all  25  cases.  On  the  other  hand  the 
values  for  vitamin  C  were  low  in  23  cases  by  the  Stepp-Kuhnau- 
Schroder  method.  The  tests  were  made  in  the  winter  and  early 
spring  months  when  consumption  of  fresh  vegetables  and  fruit  is 
comparatively  low.  According  to  this  preliminary  investigation 
vitamin  C  therapy  cannot  be  applied  to  every  case  of  diseased  para¬ 
dentium,  particularly  paradentosis.  Determination  of  the  vitamin 
level  can  always  be  recommended.  If  any  deficiency  is  detected 
vitamin  therapy  is  indicated.  However,  associated  occlusal  trauma 
or  other  local  factors  must  be  removed  before  vitamin  therapy  will 
prove  of  any  value.  By  means  of  this,  or  any  other  internal  treat¬ 
ment,  it  is  impossible  to  remove  pockets  or  granulation  tissue,  or  to 
correct  shifted  and  loosened  teeth,  the  sequelae  of  a  pathologically 
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altered  function.  In  all  cases  showing  no  shortage  of  vitamin  C  it  is 
advisable  to  seek  other  possible  systemic  factors.  (Published  in 
Archiv  Czechoslovak.  Stomal.,  1938.) 

71.  Peridental  focal  pathogenesis.  Julius  Csernyei,  M.D., 
Milano,  Italy.  Data  of  some  European  institutes  was  studied  to 
determine  those  diseases  caused  by  focal  pathogenic  action  and  posi¬ 
tive  diagnostic  signs  of  disease  of  focal  origin.  The  conclusions  are: 
Peridental  foci  have  a  primary  pathogenic  action  in  paramaxillary, 
mediastinal,  pter>gocranial  and  other  phlegmons  and  as  dispersers  of 
bacteria,  toxins  or  allergens.  The  diseases  produced  by  peridental 
foci  are  chiefly  inflammations  of  mucous  and  serous  membranes,  of 
arteries  and  veins,  of  nervous  system,  of  glands  and  of  skin,  allergic 
states,  alterations  of  composition  of  blood  and  various  rheumatic  dis¬ 
orders.  The  positive  diagnostic  signs  of  focal  origin  of  disease  are 
electrocardiographic  variations,  changes  in  capillaries,  colloidal  dis¬ 
turbance  of  blood,  vitamin  deficiency,  oscillation  of  blood  pressure 
and  presence  of  erythrocytes  in  urine,  when  foci  are  present  on  radio¬ 
graphs.  In  rheumatic  illness,  diagnostic  sign  of  focal  toxic  origin  is 
fibrillar  contraction  of  muscles  of  hand,  foot  and  calf  of  leg.  From 
view  point  of  daily  practice  and  public  health  it  was  concluded  that 
one  must  prevent  development  of  an  apical  focus  after  extirpation 
of  pulp  by  aseptic  procedures  and  by  not  placing  foreign  bodies  in 
contact  with  the  periodontium.  When  foci  are  present  author  believes 
extraction  of  such  teeth  advisable  since  they  are  not  definitely  curable. 

72.  The  tomes  granular  layer.  B.  Gottlieb,  M.D.,  and  A.  Suss- 
mann,  M.D.,  Palestine  Dental  Research  Laboratory,  Tel-Aviv,  Pales¬ 
tine.  The  superficial  dentin  of  the  anatomical  root  is  at  first  uncalci¬ 
fied  and  becomes  calcified  in  the  course  of  deposition  of  the  first  cemen- 
tum  layer.  In  the  anatomical  crown,  which  is  covered  by  enamel, 
the  deposition  of  the  first  layer  of  dentin  does  not  occur  next  to  con¬ 
nective  tissue  as  in  the  root,  but  next  to  enamel  epithelium,  which 
soon  starts  to  form  enamel.  Here  the  calcification  of  the  peripheral 
dentin  is  not  handicapped,  but  is  aided  by  the  presence  of  the  ad¬ 
jacent  enamel  which  calcifies  very  well  and  rapidly.  In  the  portions 
of  the  tooth  covered  by  cementum  the  lack  of  calcification  of  the 
superficial  parts  is,  according  to  Orban,  due  to  the  presence  of  the 
adjacent  connective  tissue.  As  soon  as  the  formation  of  cementum 


I.  A.  D.  R.:  SEVENTEENTH  GENERAL  MEETING 


275 


starts,  the  calcification  of  this  sup)erficial  dentin  occurs,  but  this 
calcification  is  not  complete  since  the  connective  tissue  has  previously 
prevented  its  calcification.  The  band  which  shows  the  difference 
between  the  action  of  the  connective  tissue  on  one  side  and  the  re¬ 
parative  action  of  the  cementum  on  the  other  side  is  the  physiological 
granular  layer  of  Tomes — a  band  of  poorly  calcified  dentin. 

73.  Fixed-removable  bridge  work.  Friedrich  Neumann,  M.D., 
Moravska  Ostrava,  Czechoslovakia.  Fixed  bridges  are  of  value  as 
partial  dentures,  but  fixed  bridges  which  can  be  removed  by  loosening 
some  little  screws  very  often  combine  the  advantages  of  both  bridges 
and  partial  dentures.  The  method  recommended  is  distinguished 
from  more  commonly  used  methods  by  the  fact  that  vital  abutment 
teeth  can  be  used  and  expensive  and  fragile  attachments  are  unneces¬ 
sary.  In  concealed  places  full  crowns  are  made,  in  more  conspicuous 
locations  three  quarter  crowns.  There  are  some  instances  where 
second  full  or  three  quarter  crowns  can  be  placed  as  telescopes.  The 
2  crowns,  or  three  quarter  crowns,  fitting  precisely  are  fixed  together 
by  little  screws,  the  second  crown  serving  as  an  abutment  for  the 
bridge.  In  this  way  it  is  comparatively  easy  to  construct  large  bridges 
and  the  method  is  very  successful  in  cases  of  progressive  atrophy  of  the 
alveolar  bone.  About  400  abutment  teeth  of  this  type  have  been 
fitted  for  different  bridge  work  in  the  office  of  the  author  which  he 
considers  sufficient  test  of  the  utility  of  the  method.  (Published  in 
Archiv  Czechoslovak.  Stomat.,  1939.) 

74.  Prosthetic  treatment  of  lower  prognathism.  Friedrich 
Neumann,  M.D.,  Moravska  Ostrava,  Czechoslovakia.  It  has  been 
denied  by  prominent  orthodontists  that  in  cases  of  lower  prognathism 
(Class  III)  the  condyles  of  the  mandible  are  displaced  forward  from 
the  mandibular  fossae.  A  simple  examination  of  patients  will  reveal 
that  many  of  them  are  able  to  bring  their  mandibles  back  from  ab¬ 
normal  mesial  occlusion  to  or  nearly  to  an  edge  to  edge  bite  of  the 
incisors.  If  the  patient  is  young  this  can  be  used  with  great  advantage 
in  orthodontic  treatment  (Schroeder-Benseler,*  Kantorowicz,  Kork- 
haus).  In  adult  cases  the  advantage  is  often  overlooked.  Patients 
generally  feel  more  comfortable  with  the  edge  to  edge  bite  position 
of  the  incisors,  but  they  must  move  their  mandibles  forward  to  mas¬ 
ticate.  Very  often  at  the  time  of  partial  denture  or  bridge  construe- 
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tion  it  is  possible  to  level  the  bite  by  artificially  elongating  the  molars 
and  premolars  and  shortening  the  incisors  through  grinding.  Normal 
occlusion  can  be  readily  reestablished  by  this  procedure  and  therefore 
it  is  recommended  that,  not  only  the  dentist,  but  also  the  oral  surgeon 
consider  these  possibilities.  The  mandible  should  not  be  operated 
up)on  before  consulting  with  dentist  and  orthodontist  to  ascertain 
whether  simple  partial  denture  or  bridge  work  construction  or  por¬ 
celain  jacket  crowns  on  the  molars  and  premolars  could  not  save  the 
patient  from  operation.  Having  treated  numerous  cases  by  simple 
prosthetic  restorations  the  author  believes  this  treatment  frequently 
can  be  used. 

75.  Significance  of  research  on  paradentosis.  F.  Neuwirt, 
M.D.,  State  Dental  Institute,  Prague,  Czechoslovakia.  Since  the  human 
teeth  have  degenerated  by  our  mode  of  living  and  inadequate  nutri¬ 
tion  and  for  generations  have  not  performed  their  original  functions 
they  cannot  be  used  as  the  base  line  in  study  of  the  physiological 
processes  of  elimination  of  teeth.  Local  factors  operate  only  on  those 
teeth  with  reduced  resistance.  While  external  agents  are  important, 
anomalies  in  biologic  processes  and  functions  of  paradentium  are 
more  important  in  the  pathogenesis  of  the  disease.  Physiological 
self  cleansing,  physiological  attrition,  rational  nutrition,  sunshine  and 
healthful  living  will  protect  man  from  paradentosis  better  than  any 
medical  treatment.  By  rational  therapeutic  measures  many  con¬ 
genital  or  acquired  anomalies  of  position  can  be  repaired  and  mechan¬ 
ical  disturbance  of  the  paradentium  prevented.  Mechanical  influence 
is  important  but  teeth  reacting  to  strain  by  denudation  of  root  have 
been  fundamentally  weak.  Paradentosis  of  uncleanliness  results 
from  interaction  of  exogenous  and  endogenous  factors,  the  predom¬ 
inance  of  one  or  the  other  determining  the  clinical  form  of  the  disease. 
A  number  of  general  systemic  diseases  have  been  found  responsible 
for  loss  of  resistance  in  the  paradentium  (hypovitaminoses,  endo- 
crinopathies,  diabetes,  etc.)  although  a  constant  causal  relationship 
is  not  evident.  Future  generations  will  be  able  to  develop  a  para¬ 
dentium  of  higher  biologic  resistance  and  by  a  slow  evolutionary  de¬ 
velopment  give  sounder  teeth  to  mankind.  (Published  in  Arch. 
Czechoslovak.  Stomat.,  vol.  38,  1938.) 

76.  Results  of  clinical  and  experimental  studies  of  pulp 
TREATMENT.  F.  Neuwirt,  M.D.,  State  Dental  Institute,  Prague, 
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Czechoslovakia.  Prevention  of  focal  infection,  the  most  important 
object  of  stomatology,  must  begin  with  elimination  of  caries  including 
increasing  resistance  to  caries  by  systemic  factors.  The  vitality  of 
the  pulp  must  be  preserved,  if  possible,  utilizing  the  defensive  and 
reparative  properties  of  the  pulp.  In  deep  caries  without  signs  of 
pulpitis  the  author  favors  methods  of  indirect  covering,  in  cases  of 
injured  uninfected  pulps  favorable  results  were  obtained  by  indirect 
covering  with  dentin  dust.  Vital  amputations  are  restricted  by  the 
author  to  cases  of  uninfected  pulps  and  to  instances  of  partial  pulpitis 
in  tooth  with  incompletely  formed  roots.  Experimentally,  a  calcium 
preparation  placed  over  the  amputated  pulp  has  resulted  in  biological 
covering  of  the  root  end  with  hard  tissue;  phosphate  cement  mixed 
with  dentin  has  agreed  with  the  pulp;  the  opinion  that  autogenous 
implantations  are  the  best  stimulants  for  productive  activity  in  the 
pulp  has  not  been  borne  out.  The  author  uses  devitalization  methods 
only  when  aseptic  extirpation  under  local  anesthesia  cannot  be  carried 
out.  Histological  evidence  shows  the  pulp  reaction  to  be  approxi¬ 
mately  the  same  in  all  regions.  Utilization  of  the  inherent  defensive 
power  of  mesenchyme  promises  advances  in  conservative  therapy. 
(Published  in  Archiv.  Czechoslovak.  Stomal.,  1937.) 

77.  Third  molar  fusion  to  second  by  common  cementum. 
Hugo  Brasch,  M.D.,  and  Abraham  Sussman,  M.D.,  Palestine  Dental 
Research  Laboratory,  Tel- Aviv,  Palestine.  Extraction  of  a  maxillar)' 
second  molar  revealed  its  fusion  with  the  third  molar.  Ground  sec¬ 
tions  indicated  2  types  of  cementum  fusion :  In  one  area  the  enamel  of 
the  third  molar  was  resorbed  and  replaced  by  cementum  which  joined 
that  of  the  second  molar.  In  another  area  the  enamel  surface  of  the 
third  molar  was  intact  and  covered  by  cementum. 

Apparently  the  germ  of  the  third  molar  had  been  for  some  reason 
dislocated  mesially  and  so  it  had  become  located  in  the  axis  of  the 
second  molar.  In  growing  downward  the  united  enamel  epithelium 
covering  the  enamel  of  the  third  molar  must  have  been  destroyed 
exposing  the  enamel  to  action  of  the  connective  tissue.  The  connec¬ 
tive  tissue  between  the  hard  substances,  the  root  of  the  second  molar 
and  the  enamel  of  the  third  molar,  had  been  compressed  and  re¬ 
sorption  resulted.  After  the  third  molar  was  stopped  in  eruption  by 
the  roots  of  the  second  molar,  the  resorption  also  stopped  and  cemen¬ 
tum  was  deposited.  This  brought  about  the  fusion  between  the  two 
teeth. 
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B.  CONTRIBUTIONS  BY  OTHER  MEMBERS  OF  THE  ASSOCIATION  AND 

guests:  abstracts  78-96 

78.  Protective  effect  of  human  saliva  against  anthrax 

BACILLI  INJECTED  INTO  THE  \MnTE  MOUSE.  J.  L.  T.  AppletOU,  B.S., 
D.D.S.,  Sc.D.,  and  Anne  K.  Dietz,  School  of  Dentistry,  University  of 
Pennsylvania,  Philadelphia,  Pa.  Young  adult  mice  were  selected 
and  kept  in  individual  cages.  One  fourth  of  them  (Group  I),  picked  at 
random,  received  i.p.  0.5  cc.  of  centrifuged  saliva;  another  J  (Group 
II)  received  subcutaneously  0.5  cc.  of  centrifuged  saliva.  The  other 
2  groups  received  no  injections  at  this  time.  24  hours  later  Groups 
I,  II,  and  III,  received  intraperitoneally  an  inoculum  of  anthrax 
bacilli,  suspended  in  saline.  Group  IV  received,  the  same  sized 
inoculum  suspended  in  centrifuged  saliva.  The  following  table  gives 
the  results. 


SALIVA 

GIOUP  1 

CIOUP 11  j 

GKOUP  U1 

GBOUP  IV 

Died 

Survived 

Died 

Survived  j 

Died  1  Survived  | 

Died  j 

Survived 

s 

8 

34 

17 

25  i 

24  18 

i 

9 

33 

% 

81  j 

59.5  i 

42.9 

78.6 

D 

4 

32 

11 

25  > 

i 

23  13 

31 

% 

88.9 

69.4 

36.1 

i  1 

86.1 

B 

4 

32 

12 

24 

1  1 

23  !  13 

12 

24 

% 

88.9 

66.7 

1  1  36.1 

1  66.7 

Total .  . 

16 

98 

40 

,  74 

70  ,  44 

26 

88 

% . 

86 

1  65 

39 

77 

The  jjercentage  of  survivors  among  mice,  injected  with  saliva  (Groups 
I,  II.  IV),  was  greater  than  among  mice  which  had  not  been  infected 
with  saliva  (Group  III).  Whether  these  differences  are  statistically 
significant  is  now  being  determined. 

79.  Chronological  history  of  Horace  wells,  discoverer  of 
ANESTHESIA.  W.  Harry  Archer  B.S.,  D.D.S.,  University  of  Pittsburgh, 
Pittsburgh,  Pa.  Born — Jan.  21,  1815  (Hartford,  Vermont);  1821-32, 
studied  at  select  schools,  academies  at  Amherst  and  Walpole;  1833, 
teacher  in  writing  schools;  1834  36,  studied  dentistry  by  association 
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with  leading  dentists  (Boston);  1836,  started  practice  (Hartford, 
Conn.);  1838,  published  small  volume — “An  Essay  on  Teeth”;  1840, 
stated  belief  that  operations  “might  be  performed  without  pain”; 
1841-42,  and  again  in  1844  Wm.  T.  G.  Morton  recited  and  studied 
under  Wells;  Jan.  30,  1844,  Wells-Morton  partnership  ad  in  Boston 
Traveler  (Wells  remaining  in  Hartford);  Oct.  24,  1844,  Morton- Wells 
partnership  officially  ended;  Dec.,  1844,  attended  lecture  of  G.  Q.  Col¬ 
ton  where  the  idea  of  inhalation  anesthesia  with  nitrous  oxide  cr>'stal- 
lized,  and  next  day  had  third  molar  painlessly  extracted  under  NjO 
by  Riggs  (Colton-anesthetist) ;  Jan.,  1845,  lectured  and  demonstrated 
anesthesia  in  Boston,  conversed  with  Morton  on  NjO  anesthesia  sug¬ 
gesting  contact  with  Jackson;  1846,  (Oct.  20)  replied  to  Morton’s 
announcement  of  “new  compound,”  (Dec.  7)  claimed  prior  discover^’ 
of  anesthesia  in  Hartford  Courant;  1847,  presented  claims  at  Paris 
Academy  of  Medicine,  published  claims  and  description  abroad; 
of)ened  and  dissolved  partnership  with  J.  B.  Terry;  1848,  removed  to 
New  York  advertising  demonstration  of  anesthesia  and  painless 
extraction  of  teeth;  Jan.  24,  1848,  committed  suicide  by  inhaling 
chloroform;  1864,  American  Dental  Association  and  in  1870  the 
American  Medical  Association  voted  that  “Horace  Wells  was  the 
discoverer  of  anesthesia.” 

80.  Temporomandibular  reactions  to  raising  the  bite.  Carl 
Breitner,  M.D.,  New  York,  N.  Y.  It  is  evident  that  the  action  of  the 
temporomandibular  joint  may  not  be  considered  alone  but  always 
with  the  occlusion  of  the  teeth  of  the  individual  because  the  type  of 
the  bite  modifies  the  temporomandibular  joint.  Three  types  of 
joints  corresponding  to  the  degree  of  overbite  in  the  incisors  region 
have  been  described  recently  (Riesner,  J.A.D.A.  25 :  1938).  The  influ¬ 
ence  on  the  temporomandibular  joint  by  orthodontic  applicances  is  of 
great  importance.  Experiments  on  monkeys  treated  by  orthodontic 
appliances  show,  histologically,  the  changes  in  the  joint  produced  by 
intermaxillary  rubber  bands  and  similar  devices  (Breitner,  Ztschrft. 
f.  Stomat.,  1930-31).  Special  attention  may  now  be  called  to  changes 
in  the  joint  produced  by  changing  the  level  (raising  or  opening)  of  the 
bite.  Histologic  specimens  show  that  raising  the  bite  in  the  region  of 
the  molars  and  premolars  as  well  as  raising  the  bite  in  the  incisors 
region  is  followed  by  typical  changes  in  the  joint.  These  are  shallow- 
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ing  of  the  fossa  and  certain  transformations  in  the  condyle  and  the 
rami.  The  result  is  a  greater  mobility  which  leads  to  conditions 
facilitating  the  correction  of  faulty  jaw-relations.  For  instance,  in 
Class  II  cases  usually  deep  overbite  or  elongation  of  the  lower  incisors 
is  to  be  found,  conditions  which  are  closely  connected  with  a  joint 
formation  where  the  condyle  cannot  easily  move  forward  while  open¬ 
ing.  Raising  the  bite  through  plates  or  similar  devices  is  advisable 
in  these  cases  as  shown  by  histological  investigation  of  treated  mon¬ 
keys. 

81.  Three  unusual  anomalies.  J.  F.  Cart,  D.D.S.,  Peoria,  III. 
(1)  A  conglomerate  whorl  of  dense  calculus,  resembling  a  dentin 
and  cementum  mixture,  removed  from  deep  portion  of  left  sub¬ 
maxillary  gland.  Laboratory  examination  revealed  it  to  be  entirely 
calculus.  (2)  A  gestant  composite  anomaly  (Ivy-Churchill  classifica¬ 
tion)  was  removed  from  lower  right  second  molar  area.  Identi¬ 
fication  was  made  by  study  of  section  of  specimen.  (3)  Dentigerous 
cyst  containing  crenated  lower  right  first  premolar  completely  removed 
from  a  boy  4|  years  of  age.  Growth  completely  involved  tooth 
follicle. 

82.  Extirpation  of  the  salivary  glands  in  the  rat.  Virgil  D. 
Cheyne,  B.A.,  D.D.S.,  School  of  Medicine  and  Dentistry,  University 
of  Rochester,  Rochester,  N.  Y.  By  a  study  of  anatomical  details  and 
operating  technic,  the  removal  of  the  major  salivary  glands  of  the 
rat  {Mus  norvegicus  albinus)  is  outlined  in  detail,  with  a  note  on 
routine  care  after  operation.  The  principal  is  essentially  that  used 
by  others  concerned  in  the  study  of  experimental  pathology  by  the 
surgical  extirpation  of  organs.  Altering  the  technic,  a  process  of 
selective  gland  removal  can  be  affected,  which  will  result  in  a  partial 
xerostomia  of  almost  wholly  mucous  or  serous  character  as  desired. 
Comparative  studies  of  operative  physiology,  bacterial  findings,  en¬ 
zymatic  action,  type  of  secretion,  and  histological  material  have  in¬ 
dicated  the  similarity  of  this  animal  to  the  human.  Furthermore,  it 
is  an  excellent  laboratory  animal  and  its  nutrition  is  omnivorous. 
We  have  here  an  animal  which  offers  excellent  opportunity  to  study 
the  problem  of  dental  caries  or  oral  pathology,  in  general,  and,  by  the 
use  of  this  operative  procedure,  the  rdle  of  the  function  of  saliva  can 
be  more  adequately  investigated.  (To  be  published  in  J.  D.  Res.) 
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83.  A  GOLD  COLOR  WROUGHT  METAL  FOR  TECHNIC  USE.  George  S. 
Easton^  D.D.S.,  M.S.,  Dental  College,  State  University  of  Iowa,  Iowa 
City,  Iowa.  A  satisfactory  wrought  metal  for  technic  use  should 
present  properties  similar  to  the  properties  possessed  by  the  approved 
wrought  gold  alloys.  An  alloy  of  copper  and  beryllium,  containing 
about  97  per  cent  copper  and  up  to  3  per  cent  beryllium,  has  been 
found  to  possess  such  properties.  Color  and  tarnish  resistance  are 
satisfactory  and  soldering  operations  are  readily  accomplished.  The 
alloy  readily  responds  to  heat  treatment.  The  softening  heat  treat¬ 
ment  is  accomplished  by  heating  the  alloy  at  1350°F.  for  10  minutes 
and  quenching  in  water.  In  this  condition  the  Brinell  hardness  num¬ 
ber  is  112,  the  elastic  limit  is  28,000  pounds  per  square  inch,  tensile 
strength  is  67,000  pounds  p.s.i.  and  the  elongation  in  2  inches  is  32 
per  cent.  When  the  quenched  alloy  is  re-heated  to  650°F.  for  30 
minutes  and  cooled  in  air,  maximum  hardness  is  obtained.  In  this 
condition  its  properties  are:  B.H.N. — 350;  elastic  limit — 168,000 
pounds  p.s.i. ;  tensile  strength — 192,000  pounds  p.s.i. ;  elongation  in  2 
inches — 0.6  per  cent.  Fusion  temperature,  wire  method,  is  1702°F. 
Complete  data  concerning  this  alloy  will  be  published  later. 

84.  Differential  diagnosis:  erythema  multiforme  and  Vin¬ 
cent’s  INFECTION.  Harold  Goldstein,  D.D.S.,  Dental  School,  Univer¬ 
sity  of  Maryland,  Baltimore,  Md.  Enough  confusion  between  the 
diagnosis  of  erythema  multiforme  of  the  mouth  and  Vincent’s  infec¬ 
tion  exists  to  justify  a  differential  analysis  between  the  2  diseases. 
Oral  erythema  multiforme  is  frequently  diagnosed  as  Vincent’s  in¬ 
fection.  The  sine  qua  non  of  Vincent’s  infection  is  necrosis  and  slough¬ 
ing  of  the  interdental  papillae,  generally  or  in  localized  areas,  with 
the  gingival  crests  appearing  as  if  cut  off  by  scissors.  In  addition 
there  is  foul  mouth  odor,  metallic  taste,  the  marginal  gingivae  bleed 
readily  and  a  positive  smear  for  the  2  symbiotic  organisms  of  Vin¬ 
cent’s  infection.  Erythema  multiforme,  on  the  other  hand,  presents 
many  vesicles  and  bullae  everywhere  on  the  oral  mucous  membranes 
including  the  lips,  and  the  lesions  may  be  mistaken  for  areas  of  necrosis 
and  slough.  The  crests  of  the  interdental  papillae  do  not  have  the 
appearance  of  having  been  clipped  off  by  scissors.  In  most  cases 
there  are  also  some  skin  lesions  present  in  erythema  multiforme. 

85.  Artificial  caries  produced  by  a  streptococcus  viridans. 
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Carolyn  Hammond,  B.S.,  M.A.,  Chicago  College  of  Dental  Surgery, 
Chicago,  III.  Smooth  and  rough  colonies  of  S.  viridans  were  isolated 
from  carious  dentin.  Bacillar>',  coiled  forms,  crescents,  straight  and 
undulating  filaments  from  rough  colonies  were  changed  into  cocci  in 
pairs  or  short  chains  forming  smooth  colonies.  Organisms  from 
smooth  colonies  produced  acid  (pH  4.4 -4.8)  in  1  per  cent  dextrose 
broth,  pH  7.0,  and  grew  in  1  per  cent  dextrose  broth,  pH  4.4-5.0. 
Organisms  from  smooth  and  rough  colonies  of  this  S.  viridans  appear 
to  correspond  to  cocci,  bacilli  and  “tortuous  threads”  described  by 
Miller  in  tubules  of  carious  dentin.  Freshly  extracted  intact  incisors, 
canines,  or  premolars  were  autoclaved,  dipped  in  melted,  sterile  dental 
wax  except  for  one  third  of  the  crown  and  immersed  in  1  per  cent  dex¬ 
trose  broth,  pH  7.0,  inoculated  with  organisms  from  a  smooth  colony 
of  S.  viridans  containing  only  coccus  forms.  Broth  was  renewed 
weekly  and  a  pH  of  4.2-4.6  was  produced.  Etching  of  enamel  was 
observed  as  early  as  14  days.  Teeth  were  removed  for  examination 
after  14,  23,  31  days,  3,  4,  and  6  months  incubation,  sectioned  and 
stained  with  hematoxylin-eosin  and  Gram-Weigert.  Organisms  were 
seen  in  the  dentinal  tubules  only  after  3  or  more  months.  In  specimen 
with  typical  picture  of  natural  caries  dentinal  tubules  contained  cocci 
and  bacilli,  crescents  and  coiled  and  filamentous  forms. 

86.  A  STUDY  OF  THE  FACTORS  INVOLVED  IN  THE  FUSING  OF  DENTAL 
PORCELAIN,  AND  THE  DETERMINATION  OF  A  FUSING  CHART.  Arthur  0. 
Klafenhach,  D.D.S.,  College  of  Dentistry,  State  University  of  Iowa, 
Iowa  City,  Iowa.  The  purpose  of  this  investigation  was  to  determine 
a  method  ol  procedure  for  fusing  certain  commonly  used  dental 
porcelains  by  which  the  student,  as  well  as  the  more  experienced 
ceramist,  could  fuse  dental  porcelain  and  maintain  the  correct  color, 
form,  texture  and  maximum  strength  without  the  dangers  of  over- 
or  under-fusing  and  their  attendant  detrimental  effects  and  undesir¬ 
able  physical  properties.  The  method,  as  outlined,  provides  the 
pyrochemical  changes  to  take  place,  resulting  in  a  more  uniform  tex¬ 
ture  throughout  the  entire  mass.  Over-  and  under-fusing,  due  to 
voltage  variations  is  eliminated.  The  longer  holding  period  reduces 
the  possibilities  of  failures  which  are  likely  to  occur  when  a  short, 
or  no  holding  period  is  used.  The  life  of  the  muffle  is  greatly  length¬ 
ened  due  to  the  gradual  rise  in  temperature,  and  the  lower  temperature 
at  which  the  porcelain  is  fired.  (To  be  published  in  J.  D.  Res.) 
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87.  The  relationship  between  post-eruptive  tooth  age  and 

CARIES  ATTACK  RATE  OF  THE  LOWER  FIRST  PERMANENT  MOLAR.  Henry 

Klein  and  Carroll  E.  Palmer,  National  Institute  of  Health,  U.  S. 
Public  Health  Service,  Washington,  D.  C.  The  present  study  is 
concerned  with  a  determination  of  the  precise  relationship  between 
the  length  of  time  the  lower  first  permanent  molar  is  exposed  in  the 
mouth  subsequent  to  eruption  and  the  rate  at  which  this  tooth  is 
attacked  by  dental  caries.  It  is  shown  that  the  relationship  between 
tooth  age  and  attack  of  this  tooth  by  caries  may  be  described  by  a 
catalyticcurvewhich,  for  boys,  has  the  form:  970  —  y  =  984.2(.8097)*. 
The  fitting  of  this  curve  indicates  that  the  yearly  rate  of  attack  by 
caries  is  the  same  at  all  post-eruptive  ages  of  the  molar;  that  is,  a 
constant  proportion  (19.03  per  cent)  of  the  susceptible  lower  first 
permanent  molars  free  of  attack  at  any  tooth  age  x  are  attacked  in 
each  subsequent  tooth  age  interval  x  to  x  -f  1  year.  It  is  also  indicated 
by  this  analysis  that  of  the  order  of  3  per  cent  of  these  molars  are 
not  attacked  by  caries  (immune). 

88.  Salivary  analysis:  a  diagnostic  index  of  biochemical 
CHANGE  IN  THE  ORGANISM.  Frances  Krasnow,  Ph.D.,  Guggenheim 
Dental  Clinic,  New  York,  N.  Y.  Increasing  evidence  is  indicating 
that:  (1)  Different  oral  manifestations  are  apparently  characterized 
by  definite  divergence  from  the  average  normal  salivary  composition, 
i.e.  that  of  subjects  within  the  age  range  of  5  to  20  years  and  in  whom 
medico-dental  clinical  and  laboratory  examinations  could  discern  no 
pathological  involvement.  (2)  Similar  variations  are  likely  to  be 
associated  with  such  systemic  conditions  as  cardiac  malfunction, 
highly  nervous  states,  infection  occurring  in  individuals  without  den¬ 
tal  disorders.  (3)  Variations  from  the  normal  average  levels  of  the 
several  salivary  constituents  is  accentuated  when  systemic  abnormal¬ 
ity  accompanies  dental  disorders.  (4)  A  common  mechanism  is 
plausible  in  the  tendency  to  that  type  of  derangement  often  asso¬ 
ciated  with  acidic  states  in  the  body.  (5)  Dietary  studies  as  a  pos¬ 
sible  basis  for  the  probable  unbalance  of  positive  and  negative  ions 
revealed  a  great  preponderance  of  acid  potentialities.  (6)  Among 
the  lower  income  groups  the  acid: base  ratio  ranges  from  5  to  1,  the 
smaller  obtaining  only  infrequently  and  not  always  in  relation  to 
economic  status.  (7)  Nutritional  regulation  with  quantitative  con¬ 
trol  of  the  seven  food  types  in  addition  to  other  physiologic  needs  of 
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the  individual  has  resulted  in  bringing  aberrant  salivary  values  within 
the  normal  range.  (8)  Furthermore,  clinical  evidence  is  accumula¬ 
ting  which  points  to  the  decrease  of  susceptibility  to  caries  and  ero¬ 
sion  under  such  a  regime. 

89.  Failure  to  produce  overgrowth  of  incisors  (curved  in¬ 
cisors)  IN  the  rat  by  diet.  Isaac  Neuwirth,  Ph.D.,  Gregory  N. 
Brown,  A.B.,  M.D.,  and  Albert  Segenreich,  B.S.,  M.D.,  College  of 
Dentistry,  New  York  University,  New  York,  N.  Y.  Blatherwick  and 
Medlar  (Arch.  Int.  Med.  59:  572, 1937)  report  that  feeding  McCollum 
Diet  2899,  uncooked,  produced  overgrowth  of  incisors  and  skeletal 
deformities.  If  fed  cooked,  these  abnormalities  did  not  occur.  Con¬ 
trary  to  McCollum’s  findings  with  this  diet,  Blatherwick  and  Medlar 
report  this  diet  ineffective  in  producing  nephritis.  This  finding  by 
the  latter  workers  we  confirm.  However,  in  our  hands.  Diet  2899, 
cooked  or  uncooked,  did  not  produce  overgrowth  of  incisors  or  skeletal 
deformities.  Bone  ash  determinations  of  our  rats  gave  normal  values. 
Since  cooking  prevented  the  abnormalities  in  Blatherwick  and  Med¬ 
lar’s  rats,  we  might  suggest  that  perhaps  it  was  some  other  factor  than 
absorption  which  accounts  for  their  findings.  In  our  experiments, 
weight  curves  were  the  same  for  rats  partaking  of  the  cooked  or  un¬ 
cooked  Diet  2899. 

90.  Hypertrophy  of  palatal  mucous  glands.  Hamilton  B.  G. 
Robinson,  D.D.S.,  M.S.,  and  E.  R.  Whitehead,  D.D.S.,  School  of  Denr 
tistry,  Washington  University,  St.  Louis,  Mo.  A  white  female,  18 
years,  presented  with  a  3  x  1.5  x  1  cm.  swelling,  first  noticed  4  years 
previously,  extending  from  the  canine  to  the  3rd  molar  on  the  right 
palate.  Incision  of  the  swelling  2  years  prior  to  admission  gave  a  few 
days  relief  from  pain  and  swelling.  Swelling  recently  began  to  in¬ 
crease  in  size  and  became  painful.  Radiographs  revealed  an  impacted 
maxillary  right  3rd  molar  but  no  bone  involvement  about  the  mass  in 
the  palate.  The  mass  was  soft  and  somewhat  fluctuant,  not  firmly 
attached  to  the  bone  and  the  epithelial  covering  was  not  noticeably 
different  from  the  remaining  palatal  mucosa.  The  impacted  tooth 
was  removed  and  subsequently  a  biopsy  taken  from  the  palatal  mass. 
Microscopic  examination  revealed  a  mucous  type  glandular  tissue 
beneath  a  normal  epithelium  and  submucosa.  A  number  of  ducts 
were  seen.  There  was  no  evidence  of  malignancy.  The  diagnosis  of 
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hypertrophy  of  palatal  mucous  glands  was  reported  and  the  possibility 
of  association  with  general  glandular  development  at  puberty  sug¬ 
gested.  The  clinical  resemblance  of  this  lesion  to  a  c>’st  should  be 
noted. 

91.  The  influence  of  different  firing  methods  upon  the 

PHYSICAL  PROPERTIES  OF  DENTAL  PORCELAIN.  Juatl  CdrloS  Sartori, 
D.S.D.,  Dental  School,  Northwestern  University,  Chicago,  III.  Seven 
different  firing  series  were  investigated  as  follows:  A — medium  biscuit 
(1  firing);  B— high  biscuit  (2  firings);  C — glaze  bake  (3  firings);  D — 4 
firings;  E — 8  firings;  F — “super  glaze”  after  series  A;  G — “super 
glaze”  after  series  D.  Specific  gravity  (2.35)  was  affected  only  in 
series  D  and  E  (2.34  and  2.32  respectively),  a  condition  which  is 
probably  a  result  of  overfusion.  Little  difference  in  shrinkage  was 
found  for  various  firings:  Series  A  and  B  showed  a  volume  shrinkage 
of  34  per  cent,  C — 33.6  per  cent,  D  and  E — 34  per  cent,  F  and  G  32.2 
per  cent  and  31.4  per  cent  respectively  because  of  the  addition  of 
“super  glaze.”  Determinations  of  transverse  strength  give  most 
successful  criteria  for  showing  differences  between  the  various  firings. 
The  specimens  of  Series  B  were  the  strongest  of  the  progressively  fired 
specimens  (9200  p.s.i.).  When  the  porcelain  was  fired  at  lower  or 
higher  temperatures  or  shorter  or  longer  periods  of  time,  the  strength 
decreased.  Series  A,  8300  p.s.i. ;  C,  8800  p.s.i. ;  D,  8200  p.s.i. ;  E,  6900 
p.s.i.  “Super  glazed”  specimens,  F  and  G,  gave  strengths  of  10,400 
p.s.i.  and  10,000  p.s.i.  respectively.  Since  it  may  be  calculated  that 
the  “super  glaze”  occupied  only  0.2-0.4  per  cent  of  the  total  volume, 
it  is  not  probable  that  this  increase  in  strength  can  be  attributed  to 
the  additional  bulk  of  the  “super  glaze.” 

92.  Correlation  of  saliva  tests  for  caries  activity.  M.  E. 
Schainis,  D.D.S.,  Dental  School,  Northwestern  University,  Chicago,  III. 
Saliva,  stimulated  by  chewing  gum,  was  collected  over  a  period  of  3 
minutes  in  a  glass  container.  One  cc.  of  the  saliva  was  placed  into  4 
cc.  of  acid  broth  and  shaken  for  1  minute.  One-tenth  cc.  of  the  mi.\- 
ture  of  saliva  and  broth  was  then  plated  on  tomato  agar  and  incubated 
for  72  hours  (Jay’s  method).  The  remaining  jx>rtion  of  the  saliva 
was  then  run  through  the  Fosdick-Hansen  chemical  susceptibility 
test  to  find  out  the  number  of  mg.  of  calcium  that  would  be  dissidved 
by  the  saliva  in  4  hours.  The  number  of  bacterial  colonies  formed  on 
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the  tomato  agar  plates  was  charted  against  the  mg.  of  calcium  dis¬ 
solved  by  the  saliva.  In  83  per  cent  of  the  cases,  there  was  a  definite 
correlation  between  the  number  of  bacteria  found  and  the  mg.  of 
calcium  dissolved.  In  the  remaining  17  per  cent  there  was  no  such 
correlation.  In  55  per  cent  of  all  cases  there  was  a  very  close  cor¬ 
relation  between  the  number  of  bacteria  found  and  the  mg.  of  calcium 
dissolved;  in  other  words,  low  bacterial  counts  were  found  where  little 
or  no  calcium  was  dissolved  and  high  bacterial  counts  with  a  large 
amount  of  calcium  dissolved  by  the  saliva. 

93.  Bacteriologic  verification  of  radiographic  findings  in 
PULP  involved  teeth.  Ralph  F.  Sommer,  D.D.S.,  and  Mary  C. 
Crowley,  M.S.P.H.,  School  of  Dentistry,  University  of  Michigan,  Ann 
Arbor,  Mich.  A  comparison  of  radiographs,  vitality  tests  and  bac¬ 
teriologic  cultures  was  made  of  187  pulp  involved  teeth.  Vitality 
tests  were  made  by  studying  the  response  of  the  tooth  in  question, 
as  compared  to  that  of  the  neighboring  normal  teeth  to  heat,  cold 
and  electricity.  Cultures  were  obtained  by  inserting  a  paper  point 
into  the  canal,  before  any  treatment,  and  allowing  the  point  to  remain 
in  contact  with  the  walls  of  the  canal  for  about  1  minute.  The  point 
was  then  withdrawn,  dropped  into  a  tube  of  beef  infusion  broth  con¬ 
taining  0.1  per  cent  agar,  0.2  per  cent  glucose  and  5  per  cent  ascitic 
fluid,  and  incubated  48  hours.  Of  64  radiographically  normal  teeth, 
24  (37  per  cent)  were  bacteriologically  positive;  the  other  40  teeth 
(62  per  cent)  were  bacteriologically  negative.  Of  117  teeth  showing 
radiographic  abnormalities,  64  (58  per  cent)  showed  positive  cultures, 
whereas  53  (45  per  cent)  showed  negative  cultures.  Of  89  cases  of 
bacteriologically  negative  teeth,  49  (55  per  cent)  appeared  radio¬ 
graphically  positive;  the  other  40  (45  per  cent)  appeared  radio¬ 
graphically  negative.  Of  64  radiographically  normal  teeth,  16  (25 
per  cent)  were  non-vital.  Of  80  bacteriologically  negative  teeth,  45 
(57  per  cent)  were  non-vital.  Of  105  cases  which  radiographically 
showed  apical  changes,  11  (10  per  cent)  responded  to  vitality  tests. 
The  above  evidence  indicates  the  unreliability  of  radiographic  evi¬ 
dence  to  determine  pulp  and  periapical  pathosis.  Negative  radio¬ 
grams  are  not  proof  of  the  absence  of  bacteria;  neither  are  positive 
radiograms  positive  indication  of  the  presence  of  bacteria.  Non- 
vital  pulps  may  or  may  not  be  infected. 
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94.  Incidence  of  oral  tuberculosis  in  pulmonary  tuberculosis. 
Walter  E.  Taylor,  D.D.S.,  Saranac  Lake,  N.  Y.  An  examination  of 
425  cases  of  incipient  and  advanced  pulmonary  tuberculosis,  both 
active  and  arrested  stages,  showed  the  presence  of  only  2  cases  of  oral 
tuberculosis  and  these  were  without  history  of  any  trauma,  such  as  a 
tooth  removal.  Both  cases  observed  seemed  to  have  started  from 
pyorrhetic  pockets.  This  examination  was  made  of  various  patients 
in  hospitals,  private  sanatoria  and  private  practice  in  Saranac  Lake, 
N.  Y. 

95.  The  organic  continuity  of  the  epithelium,  the  enamel, 
and  the  dentin  in  immature  dogs.  J.  R.  Toller,  L.D.S.,  Dental 
School,  Northwestern  University,  Chicago,  III.  The  general  method 
of  preparing  serial  sections  of  the  jaws  is  such  that  the  contiguity  of 
the  epithelium,  the  enamel,  and  the  dentin  is  destroyed  by  loss  during 
decalcification.  By  embedding  pieces  of  fresh  dog’s  jaws  in  blocks  of 
ice,  relatively  thick  sections  were  prepared  by  the  method  described  by 
Hatton.  In  young  dogs  not  over  6  months  of  age  there  is  absolute 
contiguity  of  enamel  and  the  epithelium  of  the  gingivae.  Definite 
force  was  required  to  separate  the  attachment  from  the  enamel,  but 
the  separation  was  not  clean  as  some  of  the  epithelium  remained  ad¬ 
herent  to  enamel  in  the  form  of  fibers  and  strands.  Slow  decalcifica¬ 
tion  of  such  sections  under  observation  through  a  wide  field  microscope 
produced  specimens  in  which  it  was  possible  to  observe  the  enamel 
organic  matrix  continuous  with  dentin  on  one  side  and  wdth  epithelial 
tissue  on  the  other. 

96.  Effect  of  hypophysectomy  on  developing  permanent  den¬ 
tition  OF  rhesus  monkeys.  Daniel  E.  Ziskin,  D.D.S.,  and 
Edmund  Applebaum,  D.D.S.,  School  of  Dental  and  Oral  Surgery, 
Columbia  University,  New  York,  N.  Y.  This  study  deals  with  the 
effect  of  hypophysectomy  on  growth  and  development  of  permanent 
teeth  in  young  rhesus  monkeys.  Six  monkeys  comprise  the  group. 
Five  were  operated;  1  used  as  control.  Hypophysectomies  by  para¬ 
pharyngeal  approach  after  technique  devised  by  P.  E.  Smith.  Ani¬ 
mals  were  given  intraperitoneal  injections  of  2  per  cent  alizarin  red  S 
at  intervals  before  and  after  hypophysectomy.  Certain  hormones 
were  also  injected  in  all  but  control  animal.  Dentin  forming  at  time 
of  alizarin  injections  leaves  a  red  line  in  ground  sections.  Measure- 
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ments  were  taken  between  red  lines,  and  daily  apposition  of  dentin 
calculated.  This  averaged  about  2  micra  at  cervical  and  4.1  micra 
at  the  occlusal  of  normal  animal  and  pre-experimental  portions  of 
operated  animals.  Greatest  rate  of  growth  was  at  mesial — 4.3  micra 
per  day.  Measurements  in  all  cases  were  on  lower  right  second 
molar  (unerupted).  In  hypophysectomized  animals,  average  cervical 
measurements  indicated  daily  rate  of  dentin  apposition  of  1.3  to  1.6 
micra  per  day  and  at  occlusal — 1.5  to  2.6  micra  per  day.  Average 
retardation  of  daily  apposition  of  dentin  after  hypophysectomy  was 
31  per  cent  at  cervical  and  49  per  cent  at  occlusal.  Decalcified  sec¬ 
tions  (of  operated  animals)  showed  in  dentin  some  increase  in  dis¬ 
tinctness  of  contour  lines  of  Owen;  increase  dappled  dentin  implying 
poor  calcification;  in  pulp  odontoblasts  were  altered;  connective 
tissue  cells  were  hyperchromatic,  irregular  in  size.  Vascularity  not 
markedly  altered.  Comparison  of  cementum  and  peridental  mem¬ 
brane  not  obtainable,  because  in  most  cases  these  tissues  were  not  yet 
formed. 

XII.  Necrology* 

F.  P.  CkUlingworth,  p.  288;  A.  W.  Crosby,  p.  289;  I.  W.  D.  Hackh,  p.  290;  F.  C. 
KempU,  p.  291;  C.  Lane,  p.  291;  A.  R.  McDowell,  p.  292;  U.  G.  Rickert,  p.  293;  K. 
Wachmann,  Sr.,  p.  294. 

FELIX  p.  chillingworth:  1882-1938 

Dr.  Chillingworth  was  a  former  professor  of  Pharmacology  at  the 
Tufts  College  Dental  and  Medical  Schools.  He  died  on  June  29, 1938, 
after  a  prolonged  illness. 

Bom  in  New  Haven,  Connecticut,  September  17, 1882,  Dr.  Chilling¬ 
worth  studied  medicine  at  the  Yale  Medical  School  where,  following 
his  graduation,  he  was  retained  for  several  years  as  a  member  of  the 
physiology  department. 

Among  many  other  activities  he  served  as  Medical  Examiner  for 
the  City  of  New  Haven,  Associate  Professor  of  Pharmacology  at 
Tulane  University  and  member  of  the  staff  of  the  University  of  Kansas 
Medical  School.  In  1920,  Dr.  Chillingworth  was  appointed  Professor 
of  Physiology  at  Tufts  Medical  and  Dental  Schools.  In  1929  he  be- 

•  Fourth  annual  report  of  the  Necrology  Committee,  P.  C.  Kitchin,  chairman.  For 
previous  reports  see  J.  D.  Res.  IS:  374,  1936;  idem,  16,  356,  1937;  idem,  17:  336,  1938. 
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came  Professor  of  Experimental  Pharmacology  and  in  1937  was  made 
Professor  of  Pharmacology  and  head  of  the  department.  During  the 
World  War  the  Federal  Government  appointed  Dr.  Chillingworth 
to  the  position  of  Chief  Leprosarian  at  the  Ibersville  (La.)  leper 
colony.  At  the  time  of  his  death  he  was  considered  to  be  the  out¬ 
standing  expert  on  leprosy  in  this  country. 

Dr.  Chillingworth  was  a  member  of  the  American  Medical  Associa¬ 
tion  and  the  Boston  Medical  Library,  A  Fellow  of  the  American  Col¬ 
lege  of  Physicians  and  the  American  Society  of  Experimental  Biology. 

ALBERT  W.  CROSBY:  1870-1938 

Dr.  Albert  William  Crosby  was  born  in  Hartford,  Connecticut, 
November  13,  1870.  He  graduated  from  the  New  York  College  of 
Dentistry  in  1892  and  initiated  his  practice  in  New  London,  Connecti¬ 
cut.  He  was  married  to  Isabel  Seldon  Darrow  in  1900.  In  1911  he 
removed  to  New  Haven,  engaging  in  the  speciality  of  orthodontia. 
Dr.  Crosby  was  a  past  president  of  the  New  Haven  and  New  London 
County  Dental  Associations,  the  Connecticut  State  Dental  Associa¬ 
tion,  the  Eastern  Association  of  the  Graduates  of  the  Angle  School 
of  Orthodontia,  the  Horace  Wells  Club  and  the  American  Board  of 
Orthodontia. 

He  was  a  member  of  the  Delta  Sigma  Delta  Fraternity,  Omicron 
Kappa  Upsilon,  the  New  York  Academy  of  Dentistr>',  the  First 
European  Orthodontological  Society,  the  New  York  Society  of  Ortho¬ 
dontists,  the  American  Association  for  the  Advancement  of  Science, 
the  International  College  of  Dentists  and  of  the  New  Haven  Section 
of  our  Association,  serving  for  a  period  as  Councillor  of  his  Section. 
Dr.  Crosby  was  a  Trustee  of  the  A.D.A.  from  1931-34. 

He  served  as  Associate  Clinical  Professor  of  Dental  Surgery  at  the 
Yale  University  School  of  Medicine  and  Attending  Orthodontist  at 
New  York  University. 

Dr.  Crosby’s  death  occurred  on  November  11,  1938,  a  severe  loss 
to  his  many  friends  and  associates  in  his  numerous  professional  ac¬ 
tivities.  Mrs.  Crosby  survives  him.  The  International  Association 
for  Dental  Research  is  saddened  through  the  loss  of  a  valued  member 
and  extends  its  sincere  sympathy  to  Mrs.  Crosby. 
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INGO  w.  D.  hackh:  1890-1938 

Dr.  Ingo  Hackh  passed  away  on  October  19th,  1938  in  San  Fran¬ 
cisco,  California,  as  a  result  of  coronary  thrombosis.  He  was  born 
in  Stuttgart,  Germany  on  March  25th,  1890.  He  received  his  Ph.C. 
degree  at  Braunschweig  in  1908  and  his  A.B.  (1917)  and  A.M.  (1933) 
degrees  in  California.  In  1936  he  became  a  Fellow  of  the  American 
Institute  of  Chemistr\'  in  New  York  and  a  year  later  a  Fellow  of  the 
Royal  Society  of  Arts  in  London.  He  was  also  a  Fellow  of  the  Ameri¬ 
can  Association  for  the  Advancement  of  Science.  From  1918  until 
the  time  of  his  death.  Dr.  Hackh  was  Professor  of  Chemistiy'  of  the 
College  of  Physicians  and  Surgeons,  School  of  Dentistry  in  San 
Francisco. 

Active  in  the  American  Chemical  Society,  the  Astronomical  Society 
of  the  Pacific,  the  International  Association  for  Dental  Research,  the 
American  Association  of  Dental  Editors  and  the  Medical  Library 
Association,  Dr.  Hackh  was  a  strong  proponent  of  the  principle  of 
professional  ownership  of  dental  journals;  a  staunch  supporter  of  all 
research  programs;  and  an  advocate  of  and  a  worker  for  a  broader 
cultural  basis  for  all  students  of  dentistry'. 

His  indefatigable  labors  have  brought  about  growth  of  the  library 
of  the  College  to  a  point  where  it  is  one  of  the  finest  in  the  country. 
His  recognition  of  the  importance  of  the  library  led  him  into  a  crusade 
for  a  more  scientific  and  usable  system  for  the  indexing  of  dental 
literature.  As  a  corollary  of  these  activities  he  evolved  a  splendid 
Chemical  Dictionary  which  has  already  passed  to  its  second  revised 
edition. 

Ingo  Hackh ’s  critical  and  inquisitive  mind  probed  into  many  prob¬ 
lems  in  the  arts  as  well  as  the  sciences.  He  was  a  jolly  companion,  a 
friend  of  the  student,  a  man  of  knowledge  and  of  action,  a  lover  of 
liberty  and  a  man  whose  every  act  and  thought  were  in  a  forward 
direction. 

As  Secretary  of  the  San  Francisco  Section  of  the  International 
Association  for  Dental  Research,  Ingo  Hackh,  although  not  himself  a 
dentist,  showed  a  thorough  knowledge  of  the  needs  and  purposes  of 
our  organization  and  was  one  of  its  strongest  supporters. 

It  is  a  strange  coincidence  that  Arthur  McDowell  and  Ingo  Hackh, 
almost  of  the  same  age,  and  intimately  associated  in  the  same  college 
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for  twenty  years,  should  both  be  taken  from  us  within  a  few  months 
of  each  other.  In  some  ways  they  were  similar,  as  in  their  love  of 
teaching;  in  other  ways  they  were  complementary,  and  thus  together 
made  a  powerful  team.  It  is  a  terrific  blow  to  their  friends  to  lose 
them.  As  for  the  College,  it  is  indeed  fortunate  that  their  work  or 
organization  has  been  sufficiently  well-grounded  so  that  it  may  be 
carried  on,  although  they  will  be  grieviously  missed. 

FREDRICK  C.  KEMPLE:  1871-1938 

Dr.  Kemple  was  born  in  Ohio,  Januar>’  31,  1871  and  began  the 
study  of  dentistry  in  his  father’s  office.  Later  he  enrolled  in  the 
University  of  Pennsylvania,  graduating  with  the  degree  of  Doctor  of 
Dental  Surgery  in  1895  and  entered  into  general  practice  in  Erie,  Pa. 
Deciding  to  make  the  specialty  of  orthodontics  a  life  work,  he  en¬ 
tered  Dr.  Edward  Angle’s  first  class  in  1906  and  subsequently  located 
in  New  York  City  where  he  built  a  large  and  successful  practice. 
Dr.  Kemple  was  the  possesor  of  rare  judgement,  unusual  skill  and 
much  ability  in  the  handling  of  children,  besides  contributing  much  to 
the  advancement  of  orthodontics  and  his  profession.  Many  honors 
came  to  him  and  he  was  much  loved  by  his  professional  colleagues. 
Dr.  Kemple  was  one  of  the  members  present  at  the  organization 
meeting  of  the  International  Association  for  Dental  Research  in  New 
York  City  on  December  10,  1920.  He  was  an  active  and  enthusiastic 
member  of  the  Committee  on  the  William  J.  Gies  Endowment  Fund 
for  the  Journal  of  Dental  Research  and  one  of  the  few  who  counseled 
together  in  it’s  organization  and  worked  faithfully  for  it’s  success. 

Dr.  Kemple  is  survived  by  his  94  year  old  father,  a  sister,  his  wife, 
two  daughters  and  one  son.  This  Association  expresses  to  them  it’s 
sympathy  in  their  loss. 

CHARLES  lane:  1884  1938 

Charles  Lane  was  born  in  Goderich,  Ontario,  March  28,  1884.  Dr. 
Lane  graduated  from  the  Royal  College  of  Dental  Surgeons  in  Toronto 
in  1906  and  the  Chicago  College  of  Dental  Surgery  in  1909.  In  1911 
he  started  private  practice  in  Detroit  and  became  head  of  the  Opera¬ 
tive  Dentistry  Department  of  the  University  of  Detroit  Dental  School 
in  1933.  In  1934  he  was  chosen  Dean. 
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He  was  a  Fellow  of  the  American  College  of  Dentists,  a  member  of 
the  American  Association  for  the  Advancement  of  Science,  ex-chancel¬ 
lor  of  the  Michigan  State  Dental  Society,  a  former  regent  of  the 
American  College  of  Dental  Surger}%  vnce-president  of  the  American 
Dental  Association,  member  of  the  staff  of  Harper  Hospital  and  a  past 
president  of  the  National  Society  of  Dental  Prosthetists. 

Dr.  Lane  was  married  in  1912  to  Irene  Grace  Acheson,  also  of 
Goderich,  Ontario.  His  wife,  one  son  and  four  daughters  survive  him. 

The  International  Association  for  Dental  Research  is  saddened  by 
the  loss  of  Charles  Lane  and  extends  its  heartfelt  sympathy  to  his 
bereaved  wife  and  children. 

ARTHUR  R.  MCDOWELL:  1890-1938 

Dr.  Arthur  R.  McDowell  passed  away  on  May  19th,  1938  in  San 
Francisco,  California,  as  a  result  of  cardiac  failure.  He  was  born  in 
Yuba  County,  California  on  January  8th,  1890.  After  completing  his 
elementaiy^  education,  he  entered  the  College  of  Physicians  and  Sur¬ 
geons  School  of  Dentistry  in  San  Francisco  and  four  years  after  re¬ 
ceiving  his  dental  degree  in  1921,  Dr.  McDowell  was  made  Dean  of 
that  school. 

A  member  of  many  organizations,  including  the  American  College 
of  Dentists,  Dr.  McDowell  was  immediate  Past  President  of  the 
American  Association  of  Dental  Schools.  Under  his  deanship,  the 
College  of  Physicians  and  Surgeons  School  of  Dentistry  of  San  Fran¬ 
cisco,  which  had  just  been  reorganized  as  a  public  trust,  was  brought 
to  a  Class  A  rating  and  kept  in  the  forefront  of  dental  colleges.  His 
administrative  abilities  were  recognized  throughout  the  country  and 
he  constantly  supported  and  participated  in  the  activities  of  organized 
dentistry  in  District,  State  and  National  Associations. 

With  all  of  the  honors  that  came  to  him,  “A.R.”  as  a  friend  put  it, 
was  always  accessible  to  even  the  humblest  freshman.  His  door  was 
always  open  and  so  was  his  mind.  He  was  a  lover  of  comment  and 
suggestion,  a  “smoother-out”  of  difficulties,  a  co-ordinator,  a  coopera¬ 
tor.  Nothing  pleased  him  better  than  to  observe  the  friendly  brother¬ 
hood  of  his  faculty,  either  at  work  or  at  play. 

Arthur  McDowell’s  studies  of  the  history  of  dental  education  had 
convinced  him  that  a  well-established  program  of  research  is  an 
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integral  part  of  every  dental  college.  He  was  a  constant  worker  for 
such  a  program  in  his  own  institution  and  as  an  associate  member  of 
the  San  Francisco  Section  of  the  International  Association  for  Dental 
Research,  he  participated  in  our  discussions  and  encouraged  the  in¬ 
terest  of  others. 

URA  GARFIELD  RICKERT:  1879-1938 

Ura  Garfield  Rickert  was  bom  in  Wadsworth,  Ohio,  October  22, 
1879.  He  attended  Wadsworth  Normal  College  and  graduated  from 
Buchtel  College  with  the  degree  of  Bachelor  of  Science.  After  a 
period  of  educational,  administrative  and  high  school  teaching  work, 
divided  between  Atwater,  Ohio  and  Alf)ena  and  Marshall,  Michigan, 
he  entered  the  University  of  Michigan  in  1912.  His  Master  of  Science 
degree  for  studies  in  organic  chemistry  and  bacteriology  was  obtained 
here. 

Biochemical  problems  in  the  field  of  dentistry  next  engaged  his 
attention  and  he  enrolled  in  the  Michigan  School  of  Dentistry,  carr\'- 
ing  on  research  work  at  the  same  time  and  obtained  his  dental  degree 
in  1916.  He  remained  in  the  dental  school  of  the  University  of 
Michigan  as  a  member  of  the  staff  and  engaging  in  research  activities. 
At  the  time  of  his  death,  October  22,  1938,  he  was  Professor  of  Diag¬ 
nosis,  Dental  Therapeutics  and  Radiology. 

His  most  important  research  contributions  were  concerned  with  the 
relation  of  dental  infections  to  systemic  disturbance  and  he  did  much 
to  counteract  the  misguided  enthusiasm  of  both  dentists  and  physi¬ 
cians  for  viewing  tooth  extraction  as  the  answer  to  the  question  of 
relief  from  all  systemic  disturbances  of  vague  etiology. 

Dr.  Rickert  was  a  past  president  of  the  International  Association 
for  Dental  Research,  the  Michigan  State  Dental  Society  and  the 
American  College  of  Dentists,  (1931).  At  the  time  of  his  death  he 
was  a  member  of  the  A.D.A.  Council  on  Dental  Therapeutics,  the 
Advisory  Council  of  the  Michigan  State  Department  of  Health,  the 
Council  of  the  Michigan  State  Dental  Society,  the  Board  of  Editors 
of  the  Journal  of  Dental  Research,  the  American  Association  for  the 
Advancement  of  Science  and  the  American  Society  of  Bacteriologists. 
Dr.  Rickert  was  a  member  of  three  honorary  societies.  Sigma  Xi,  Phi 
Kappa  Phi  and  Omicron  Kappa  Upsilon  and  a  recipient  of  the  Calla¬ 
han  Award  for  outstanding  service  to  Dentistry. 
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In  1910,  Dr.  Rickert  married  Gertrude  Lillian  Burroughs.  His 
wife  and  a  son  survive  him.  Our  deepest  sympathy  is  theirs. 

The  International  Association  for  Dental  Research  mourns  the 
passing  of  a  leader  and  much  loved  member  whose  high  ideals  of  and 
devotion  to  his  profession  remain  a  personal  challenge  and  a  proud 
heritage  to  each  of  us. 

KARL  WACHSMANN,  SR.:  1857-1938 

Dr.  Karl  Wachsmann,  Sr.  of  Prague,  Czechoslovakia,  died  on  Octo¬ 
ber  6,  1938.  He  had  almost  reached  the  age  of  81  years,  having  been 
bom  November  11,  1857.  During  a  long  life  he  had  served  his  pro¬ 
fession  in  a  number  of  official  capacities.  From  1905  to  1914  and 
from  1924  to  1930  he  was  President  of  the  Czechoslovak  Dental  So¬ 
ciety.  Dr.  Wachsmann  was  a  former  Honorary  Vice-President  of 
this  Association  and  a  member  of  the  editorial  staff  of  Czechoslovenska 
SUmotologie. 

XIII.  Executive  Proceedings 

A.  REPORTS  OF  OFFICERS  AND  COMMITTEES 

The  Association  lost  one  member  by  resignation  since  the  last 
annual  meeting,  Joseph  D.  Eby  of  New  York;  the  status  of  several 
other  members  is  uncertain.  The  situation  of  the  sections  in  Central 
Europe  is  very  uncertain  and  there  is  there  a  considerable  shift  of 
membership  personnel.  Three  of  the  sections  in  North  America  have 
not  recently  been  active  in  the  Association.  To  balance  this  the 
nominations  for  new  members  are  numerous  and  of  high  quality.  Two 
new  geographic  centers  are  represented  in  these  nominations  with  the 
prospect  favorable  for  the  formation  of  two  new  sections.  Associa¬ 
tion  members  interested  in  dental  materials  have  submitted  a  petition 
to  the  Council  requesting  for  official  recognition  of  their  group  as  an 
integral  unit  of  this  body.  This  has  been  approved  by  the  Council 
for  submission  to  the  Association. 

The  Committee  on  Cooperation  with  the  American  College  of  Dentists 
reported  progress  and  the  Council  indicated  its  approval  of  the  con¬ 
tinuance  of  such  a  committee  for  the  coming  year.  President  Gies 
reappointed  the  same  committee  (T.  J.  Hill,  chairman;  A.  W.  Bryan 
and  F.  H.  Cushman)  to  serve  for  the  year  1939-40. 
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The  following  resolution  was  offered : 

Resolved  that  the  International  Association  for  Dental  Research  in  Seventeenth  General 
Meeting,  assembled  in  the  City  of  Cleveland,  Ohio,  on  March  19th,  1939  desires  to  express 
its  appreciation  of  the  interest  and  support  given  by  the  Department  of  the  Interior  of 
the  United  States  Government  and  its  officers  in  the  field  of  dental  research  amongst  the 
Alaskan  Eskimos.  Furthermore  be  it  resolved  that  it  is  the  firm  belief  of  this  Association 
that  it  is  most  important  that  this  work  and  investigation  be  continued  among  these 
primitive  Eskimos  before  the  encroachments  of  civilization  change  the  habits  and  customs 
of  their  life  and  that  adequate  facilities  be  provided  both  for  dental  research  and  dental 
service  to  these  aboriginal  residents  of  Alaska. 

Letters  from  Dr.  Harold  J.  Noyes  in  connection  with  the  interest 
expressed  by  the  Society  for  Research  in  Child  Development  in  the 
current  research  in  dental  caries,  especially  with  reference  to  the 
various  proposed  tests  for  estimating  caries  activity  were  acknowledged. 
The  Council  indicated  its  willingness  to  cooperate  in  any  plan  tending 
to  foster  interest  in  and  evaluation  of  these  experiments. 

The  request  of  the  appropriate  committee  that  they  be  empowered 
to  invest  the  endowment  funds  of  the  Journal  of  Dental  Research 
wisely  and  well  rather  than  hold  them  deposited  in  banks  was  ap¬ 
proved  by  the  Council  for  reference  to  the  Association. 

The  Secretary  was  authorized  to  express  Association’s  appreciation 
of  the  courtesies  and  cooperation  received  from  the  Local  Committee 
on  Arrangements  representing  the  Cleveland  Section  and  the  Dental 
School  of  Western  Reserve  University,  and  from  the  Hotel  Cleveland. 

The  44  nominees  for  membership,  listed  on  pp.  301-303,  were 
presented  as  eligible  for  election. 

Edward  H.  Hatton, 
General  Secretary. 

Addendum 

The  foregoing  acts  of  the  Council  were  approved  by  subsequent  vote 
of  the  Association,  including  election  of  all  nominees  for  membership 
listed  on  pp.  301-303,  the  adoption  of  the  resolution  and  approval  of 
the  request  of  the  Endowment  Committee  of  the  Journal  of  Dental 
Research  to  be  permitted  to  invest  these  funds  safely.  The  petition 
of  the  Dental  Materials  Group  of  members  was  accepted  and  referred 
to  the  Council  for  final  approval  by  mail  ballot. 

Treasurer’s  report  read  and  referred  to  the  auditing  committee 
for  examination  and  approval.  Income  from  membership  dues 
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amounted  to  $310.  Total  expenditures  for  the  current  year  ex¬ 
cluding  final  expenses  of  the  Cleveland  meeting,  $265.68. 

Report  of  the  treasurer  of  the  Endowment  Fund  also  read  and 
referred  to  auditors  for  final  examination  and  approval.  Only  in¬ 
crease  in  principal  came  from  bank  interest  of  $20.61.  Total  on  hand 
as  of  March  10th,  1939,  $1219.36. 

Tellers  (Drs.  Bryan,  Myers  and  Taylor)  reported  results  of  the 
official  ballot  electing  the  officers  listed  on  page  301 ;  also  vote  waiving 
constitutional  requirement  of  three  months  notification  of  Council 
nominations,  and  authorization  of  the  Council  to  select  honorary  vice- 
presidents.  Ballots  received  from  the  following  members: 

Aisenberg,  .Anderson  (B.  G.),  Anderson  (G.  M.),  Amim,  Barber,  Beall,  Bear,  Becks, 
Bernier,  Beube,  Bevelander,  Bibby,  Bier,  Blayney,  Boling,  Bossert,  Boucher,  Bradel, 
Brand,  Brandhorst,  Brashear,  Breitner,  Brodsky,  Brown,  Bunting,  Carr,  Chase,  Cheyne, 
Clark  (S.  W.),  Clough,  Cohen,  Cowling,  Cox,  Crawford,  Crowley,  Csemyei,  Darlington, 
Deakins,  Denton,  Dobbs,  Driak,  Easlik,  Easton,  Erickson,  Fleming,  Friesell  (H.  C.), 
Gies,  Gottlieb,  Grossman,  Gurley,  Hall,  Hammond,  Hartley,  Hatton,  Heilman,  Hess, 
Higley,  Hill,  Hodge,  Hollander,  Holliday,  Husband,  Hutchinson,  Jay,  Jordan,  Kaiser, 
Keilty,  Kelsey,  Klaffenbach,  Kotanyi,  Krasnow,  Krogh,  Krogman,  Lefkowitz,  Leonard, 
Lischer,  Logan,  Lowery,  Lundquist,  Lynch,  McBride,  McCrea,  McDonagh,  McKay, 
Main,  Mead,  Meisel,  Merkeley,  Merritt,  Millberry,  Miner,  More,  Morse,  Mueller,  Myers 
(R.  E.),  Meyers  (V.  C.),  Naprstek,  Neumann,  Neuwirth,  Noyes  (H.  J.),  Oartel,  Oblatt, 
Orban,  PaSenbarger,  Peyton,  Pichler,  Pond,  Price,  Proell,  Robinson  (H.  B.  G.),  Rule, 
Ryder,  Salamon,  Salzman,  Sanders,  Schour,  SchrofF,  Shaw,  Simmonds,  Skillen,  Skirmer, 
Smith  (M.  C.),  Sonin,  Souder,  Sprawson,  Stafne,  Stein,  Swanson  (W.  F.),  Sweeney, 
Taber,  Taylor  (N.  O.),  Taylor  (W.  E.),  Tenenbaum,  Thoma,  Thomson,  Tiblier,  Turmi- 
cliff.  Van  Hu>’sen,  Van  Kirk,  Varga,  Vehe,  Volker,  Volland,  Waite,  Waugh,  Weinman, 
Wheeler,  Willman  (M.),  Willman  (W.),  W’olf  (E.  A.),  Wolfe  (F.  J.),  W'orman,  Wright 
Total— 156. 


B.  JOURNAL  OF  DENTAL  RESEARCH 

a.  Committee  on  Endowment 

Since  the  last  annual  meeting  of  the  I.  A.  D.  R.,  the  committee 
has  prepared  and  sent  to  the  president  and  secretary  of  each  of  the 
State  dental  societies  a  letter  calling  attention  to  the  fund,  and  asking 
for  direct  contributions  and  the  appointment  of  a  committee  to  solicit 
funds  and  subscriptions  to  the  Journal  from  the  members  of  the 
society.  This  effort  has  borne  some  fruit  and  the  fund  has  slowly 
increased.  On  the  whole,  however,  it  has  been  disappointing.  It 
must  be  admitted  that  the  rank  and  file  of  the  profession  is  not  inter¬ 
ested  in  scientific  research.  As  always,  it  has  been  the  few  who  have 
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been  willing  to  make  personal  sacrifice  in  support  of  their  ideals.  I 
feel  confident,  however,  that  there  is  enough  idealism  in  the  profession 
to  support  the  effort  that  is  being  made  to  place  the  Journal  of  Dental 
Research  on  a  sound  financial  basis.  Because  of  other  duties  which 
make  it  impossible  for  the  chairman  to  give  the  needed  attention  to 
this  project,  he  has  appointed  a  committee  under  the  auspices  of  the 
American  College  of  Dentists  to  cooperate  with  the  original  committee 
in  an  effort  to  carry  the  matter  to  a  successful  conclusion.  Dr.  John 
E.  Gurley  of  San  Francisco  is  chairman  of  this  committee.  Every  one 
interested  in  the  scientific  progress  of  dentistry  is  urged  to  give  his 
support  to  the  enterprise.  Personal  solicitations  of  one’s  colleagues 
is  the  most  effective  way  in  which  to  interest  them. 

Arthur  H.  Merritt, 
Chairman. 


William  J.  Gies  Endowment  Fund 
Financial  Statement  as  of  March  15, 1939 
Compiled  by  L.  M.  Waugh,  Treasurer 


Balance,  as  per  report  as  of  May  10,  1938* . 

$10527.13 

Receipts 

from 

B/10/3S  to 

Due  0* 

Class 

Name 

Pledge 

3115139 

Pledges 

Benefactor 

American  College  of  Dentists 

$5000 

$1000 

$4000 

$1000  up 

Chicago  Dental  Society 

1500 

750 

none 

Arthur  H.  Merritt 

1000 

50 

none 

N.  Y.  Academy  of  Dentistry 

5000 

500 

1000 

L.  M.  Waugh  ($200  yearly) 

1000 

200 

600 

International  College  of  Dentists 

200  yearly  200 

Patron  $500 

Dental  Society  State  of  New  York 

500 

250 

250 

to  $1000 

Michigan  State  Dental  Society 

500 

250 

250 

Anonymous 

260 

Albert  L.  Midgley 

100 

Donor  $250 

G.  C.  Paffenbarger  ($25  yearly) 

250 

25 

175 

to  $500 

Goodwill  to 

North  Carolina  Dental  Society 

100 

$250 

Northwest  District  Dental  Society 

Eau  Claire,  Wis. 

100 

Dr.  Leland  Barrett,  N.  Y. 

10 

Amer.  Asso.  for  Advancement  of  Oral 
Diagnosis  of  Columbia  University  165.17 


The  report  of  May  10, 1938  appeared  in  the  J.  D,  Res.,  17: 345,  1937. 
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Financial  Statement  as  of  March  15,  1939— Continued 


Class 

Name 

Pledge 

Receipts 

from 

5/I0/3S  to 
3/15139 

Due  on 
Pledges 

Life  $100 

Dr.  W.  B.  Dunning,  N.  Y. 

$100 

$25 

$50 

Dr.  George  S.  Babbitt,  N.  Y, 

100 

Dr.  John  E.  Gurley,  San  Francisco 

100 

12.50 

50 

Georgia  Dental  Association,  Macon 

100 

Queens  Dist.  Dental  Society,  Jamaica 

100 

25 

75 

Dr.  George  S.  CaUaway,  N.  Y. 

100 

25 

25 

Dr.  S.  Ellsworth  Davenport,  N.  Y. 

100 

25 

25 

Endowment 

Northeast  Dist.  Dent.  Soc.  Florida 

25 

10 

15 

$25 

Dr.  Bernard  Cohen,  N.  Y. 

3 

Dr.  George  Wood  Clapp,  N.  Y. 

10 

Dr.  A.  J.  Irving,  N.  Y. 

25 

Dr.  M.  L.  Collins,  N.  Y.  ' 

25 

Dr.  C.  G.  Fletcher,  N.  Y. 

15 

Dr.  Geo.  M.  Anderson,  Baltimore 

25 

Dr.  B.  B.  Ide,  Baltimore 

10 

Dr.  J.  Stephenson  Hopkins,  Bel  Air, 

15 

Md. 

Dr.  L.  D.  Coriell,  Baltimore 

10 

Dr.  M.  S.  Aisenberg,  Baltimore 

25 

Dr.  H.  H.  Streett,  Baltimore 

25 

Dr.  H.  E.  Latcham,  Baltimore 

15 

Dr.  0.  H.  Gaver,  Baltimore 

25 

Dr.  J.  H.  Ferguson,  Baltimore 

25 

Dr.  E.  W.  Swinehart,  Baltimore 

25 

Dr.  J.  Ben  Robinson,  Baltimore 

25 

Dr.  A.  H.  Paterson,  Baltimore 

10 

Dr.  B.  Lucien  Brun,  Baltimore 

15 

West  Coast  Dist.  Dent.  Soc.  Fla. 

25 

12.50 

12.50 

Dr.  F.  H.  Brophy,  N.  Y. 

25 

Dr.  K.  Scheinman,  N.  Y. 

5 

Dr.  S.  G.  Michlin,  N.  Y. 

5 

Dr.  C.  R.  Wells,  Brooklyn 

25 

15 

10 

Intemat.  Asso.  for  Dental  Research, 

50 

N.  Y.  Section 

Central  Dist.  Dent.  Soc.  Fla. 

25 

Receipts 

$4748.17 

$6537.50 

Balance  as  reported  May  10,  1938 .  $10527.13 

Receipts  as 

“  Mar.  15,  1939 .  4718 

17 

Total  receipts  to  March  15,  1939 .  $15275.30  and  on  deposit  as  of  March 


15th,  1939  at  Empire  Trust 
Company,  New  York  City 
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b.  Publication  Committee 

General  statement. — During  the  year  1938  the  duties  of  the  Editor, 
Business  Manager  and  Circulation  Manager  were  somewhat  relieved 
by  the  appointment  of  resident  assistants;  Drs.  L.  R.  Boling  and  W.  E. 
Koch,  Jr.  (editorial).  Dr.  R.  L.  Simpson,  (business)  and  Dr.  M.  S. 
Aisenberg  (circulation).  The  assistance  of  these  men  has  greatly 
facilitated  the  work  in  the  various  departments  of  the  Journal. 

Although  the  Journal  has  been  self-supporting  during  the  past  year 
it  should  be  noted  that  the  number  of  pages  has  been  decreased.  If 
the  Journal  is  to  serve  effectively  as  an  instrument  in  advancing  dental 
research  it  should  increase  in  volume  to  a  minimum  of  1000  pages  per 
year,  more  than  double  its  present  size.  Increase  in  the  number  of 
subscribers,  percentage  of  sustaining  subscribers  and  in  advertising 
revenue  can  do  a  great  deal  toward  attaining  this  objective.  The 
attention  of  the  members  of  the  Association  is  directed  to  the  fine 
type  of  advertising  included  in  our  pages. 

Editorial. — There  were  532  pages  in  Volume  17,  chiefly  devoted  to 
47  scientific  papers  (445  pp.)  and  to  the  Proceedings  of  our  Associa¬ 
tion  (71  pp.).  During  1939,  53  manuscripts  were  received  and  11 
were  returned  to  the  authors.  Of  the  47  papers  published  37  were 
from  authors  in  universities  of  the  United  States,  2  from  foreign 
universities  and  8  from  authors  without  university  affiliation.  Fifteen 
different  institutions,  5  of  which  have  no  dental  schools,  constituted 
the  sources  of  the  domestic  papers.  The  cooperation  of  Dr.  Gies  in 
an  advisory  capacity  and  Dr.  Kronfeld  in  checking  foreign  references 
is  acknowledged. 

Business. — The  report  of  the  business  manager,  as  treasurer,  is 
unavoidably  incomplete  due  to  the  delay  of  official  election  until 
September  1939.  The  average  cost  of  each  issue  at  the  present  size 
is  $600  (printing).  Administrative  costs  are  kept  at  a  minimum  by 
contribution  of  secretarial  assistance  by  Baltimore  College  of  Dental 
Surgery,  Medical  College  of  Virginia  and  Washington  University. 
Approximately  S6(X)  is  needed  for  stationery  and  supplies,  postage 
and  other  incidentals  in  soliciting  advertising  and  circulation  and  in 
correspondence  and  handling  of  manuscripts.  Since  the  Journal 
is  to  be  published  on  a  pay-as-you-go  basis  an  annual  income  of  not 
less  than  $4200  is  needed  to  maintain  the  present  level  of  less  than 
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500  pages  per  volume.  Increased  advertising  is  needed  and  members 
are  urged  to  apprise  the  Business  Manager  of  any  available  accounts. 

Circulation. — The  number  of  paid  subscribers  is  slowly  but  grad¬ 
ually  increasing.  Not  all  members  of  the  Association  are  subscribers 
and  it  is  urged  that,  if  the  Association  does  not  insist  on  all  members 
subscribing,  local  sections  make  subscription  compulsory.  It  is  essen¬ 
tial  that  all  members  subscribe  to  maintain  a  basis  subscription  list. 
All  those  not  pa>dng  their  subscription  will  be  dropped  from  the 
mailing  list  of  the  Journal  immediately.  Group  subscriptions  will 
no  longer  be  sold  at  any  rate  lower  than  that  charged  to  members  of 
the  Association  ($4.00)  and  no  gratis  copies  will  be  mailed. 

J.  Frank  Hall 
Business  Manager 
M.  W.  McCrea 
Circulation  Manager 
H.  B.  G.  Robinson 
Editor 


c.  Board  of  Editors 

At  the  meeting  of  the  Board  of  Editors  on  March  19th,  reports  from 
the  Publication  Committee  indicated  that  the  plan  of  operation  set  up 
by  the  action  of  the  Association  at  the  last  annual  meeting  and  with 
the  subsequent  action  approval  of  the  Council  had  been  inaugurated 
successfully.  Each  of  the  members  of  the  Publication  Committee 
had  selected  assistants  and  were  making  excellent  progress.  Reports 
from  each  of  the  Editors  were  read,  approved  and  returned  for  auditing 
and  the  preparation  of  summaries  for  publication  in  the  Journal. 
Although  these  reports  indicate  gains  in  operating  effectiveness,  it 
should  be  emphasized  that  the  present  income  justifies  the  publica¬ 
tion  of  a  volume  of  about  400  pages  or  slightly  more,  whereas  the 
Association  would  be  much  better  served  by  a  volume  of  about  twice 
that  size,  that  is  about  1,000  pages.  It  should  be  noted  that  the  new 
Publication  Committee  has  not  less  than  one  more  year  in  their  term 
of  office  before  they  come  up  for  reelection.  On  motion  two  requests 
were  advanced  to  the  Association  and  Council,  that  the  date  for  the 
termination  of  the  present  term  of  service  be  exactly  defined  and  that 
the  Editor  of  the  Journal  act  as  Chairman,  and  the  Business  Manager 
as  Secretary,  of  the  Board  of  Editors.  The  first  request  has  been  re- 
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ferred  to  the  Council  of  the  Association  for  decision.  The  second 
was  approved  by  the  Association  at  a  subsequent  session  by  an  unan¬ 
imous  vote. 

On  motion  the  members  of  the  Publication  Committee  were  com¬ 
mended  for  their  interest  and  enthusiasm  as  well  as  for  the  successful 
operation  of  the  Journal  for  the  past  year. 

C.  MISCELLANEOUS  TRANSACTIONS 

On  motion  the  request  of  the  Board  of  Editors  and  its  Chairman 
to  permit  the  Editor  of  the  Journal  of  Dental  Research  to  act  as  Chair¬ 
man  of  the  Board  of  Editors  and  the  Business  Manager  of  the  Jour¬ 
nal  to  act  as  its  Secretary  was  unanimously  approved. 

By  unanimous  vote  the  Secretary  was  instructed  to  express  to  the 
management  of  the  Hotel  Cleveland,  to  the  Cleveland  Section  and 
especially  to  Dr.  T.  J.  Hill  and  Dean  Wylie  of  Western  Reserve 
University  the  Associations’s  appreciation  of  their  very  successful 
efforts  to  help  make  this  annual  meeting  an  outstanding  success,  not 
only  of  their  personal  services  but  of  those  of  their  colleagues  active 
throughout  the  whole  period  of  the  meeting. 

D.  LIST  OF  OFFICERS  AND  NEW  MEMBERS  ELECTED 

a.  Officers  (1939-40) 

Honorary:  Vice-presidents — R.  Gordon  Agnew,  Chengtu.  F* 
Neuwirt,  Prague.  H.  Pichler,  Vienna.  Ernest  B.  Dowsett,  London- 
J.  C.  Middleton  Shaw,  Johannesburg. 

Active:  President — William  J.  Gies,  Columbia  University.  Presi¬ 
dent-elect — Rudolph  Kronfeld,  Loyola  University  (Chicago).  Vice- 
president — Wilmer  Souder,  U.  S.  Bureau  of  Standards.  Treasurer — 
Bissell  B.  Palmer,  N.  Y.  Polyclinic  Medical  School  and  Hospital. 
Secretary — Edward  H.  Hatton,  Northwestern  University.  Trustee 
of  the  Endowment  Fund  (three  years) — Bissell  B.  Palmer,  N.  Y. 
Polyclinic  Medical  School  and  Hospital. 

h.  New  Members^ 

Boston,  Mass.  David  D.  Bloom,  D.M.D.,  Faculty,  Henry  M. 
Goldman,  D.M.D.,  Instructor,  and  Harold  L.  Weatherford, 
Ph.D.,  Ass’t  Prof,  of  Anatomy,  Harvard  University. 

*A  list  of  the  members,  as  of  Dec.  1,  1938,  was  published  in  the  J.  Den.  Res.,  17  :  520, 
1938.  A  list  of  the  members  elected  in  1938  was  published  in  the  J.  Den.  Res.,  17:  343, 
1938. 
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Chicago,  III.  W.  A.  Figg,  D.D.S.,  Research  Assoc.,  William  R. 
Kern,  D.D.S.,  M.S.D.,  Ass’t  Prof.,  Robert  A.  Lasater,  D.D.S., 
Research  Assoc.,  and  H.  A.  Zander,  D.D.S.,  Instructor  Children’s 
Dentistry,  Dental  School,  Northwestern  University.  M.  M.  Hoff¬ 
man,  B.S.,  D.D.S.,  Research  Ass’t,  Dental  School,  University  of 
Illinois.  Friederich  Wasserman,  M.D.,  Assoc.,  Prof.  Anatomy  and 
Research  Assoc.,  Zoller  Memorial  Dental  Clinic,  University  of 
Chicago. 

Iowa  City,  Iowa.  Thomas  D.  Speidel,  M.S.,  D.D.S.,  Ass’t  Prof, 
of  Orthodontia,  Dental  School,  Iowa  State  University. 

Louisville,  Ky.  Kenneth  R.  Pfeiffer,  D.D.S.,  Instructor,  Dental 
School,  University  of  Louisville. 

Minneapolis,  Minn.  William  F.  Lasby,  B.A.,  D.D.S.,  Dean  and 
Prof.  Prosthetics,  Dorothea  F.  Radusch,  D.D.S.,  Ass’t  Prof,  of 
Peridontia,  Charles  E.  Rudolph,  D.D.S.,  Prof,  of  Orthodontia, 
and  W.  J.  Simon,  D.D.S.,  Instructor,  Dental  School,  University  of 
Minnesota. 

Houston,  Texas.  Frederick  C.  Elliott,  D.D.S.,  Dean  and  Prof, 
of  Dental  Prosthesis,  and  Walter  H.  Scherer,  D.D.S.,  Prof,  of  Oral 
Medicine  and  Hygiene,  Texas  Dental  School. 

Johannesburg,  South  Africa.  Joseph  N.  Noriskin,  L.D.S.,  Dep’t 
of  Physiology,  and  Julius  Staz,  D.D.S.,  L.D.S.,  Hon.  Visiting  Dental 
Surgeon  and  Demonstrator  in  Anatomy,  Witwatersrand  University. 

Omaha,  Neb.,  Victor  E.  Levine,  M.D.,  Ph.D.,  Prof.  Biological 
Chemistry  and  Nutrition,  Creighton  University. 

New  York,  N.  Y.  Samuel  C.  Miller,  D.D.S.,  Assoc.  Prof.  Peri¬ 
odontia,  Dental  School,  New  York  U.,  William  M.  Rogers,  Ph.D., 
Ass’t  Prof.  Anatomy,  and  Eli  H.  Siegel,  Sc.B.,  D.D.S.,  W.  J.  Gies 
Fellow  in  Biol.  Chem.,  Columbia  University. 

Oslo,  Norway.  Ingjald  Reichborn,  Docent  (Assoc.  Prof.), 
and  Revdav  F.  Sognnaes,  C.M.D.,  T.L.,  Instructor,  Dental  School. 

Montevideo,  Uraguay,  S.  A.  Juan  Carlos  Sartori,  D.D.S., 
M.S.D. 

Richmond,  Va.  Herbert  Coy,  D.D.S.,  Prof.  Operative  Dentistry, 
Dental  School,  Medical  College  of  Virginia. 

Rochester,  N.Y.  Frank  Allen,  B.A.,  D.D.S.,  Carnegie  Dental 
Fellow,  Sidney  B.  Finn,  B.A.,  D.M.D.,  Volunteer  Fellow  in  Dentistry, 
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B.  John  Frey,  D.D.S.,  Carnegie  Clinical  Fellow,  Leland  H.  Garri¬ 
son,  D.D.S.,  Carnegie  Fellow  in  Dentistry,  and  William  E.  Hahn, 

D. D.S.,  Carnegie  Fellow  in  Dentistry,  Medical-Dental  School,  Uni¬ 
versity  of  Rochester. 

St.  Louis,  Mo.  William  Bauer,  M.D.,  Prof.  Dental  Pathology, 
Ross  F.  Bleiker,  A.B.,  D.D.S.,  Instructor  in  Anatomy,  and  Thomas 

E.  Purcell,  D.D.S.,  Dean  and  Prof,  of  Operative  Dentistry,  Dental 
School,  St.  Louis  U. 

Stockholm,  Sweden.  G.  Y.  Hildebrand,  D.D.S. ,  Ph.D.,  Editor, 
Swedish  Dental  Journal,  Assoc.  Prof,  of  Prosthetics  and  Orthodontia, 
Dental  School. 

Tel-Aviv  and  Jerusalem,  Palestine.  Heinrich  Berger,  M.D. 
Hugo  Brasch,  M.D.  Samuel  Lewin-Epstein,  D.D.S.  Erwin 
Mansbach,  M.D.,  Chief  Dentist,  Kupat-Cholim.  Abraham  Suss- 
MANN,  M.D.  Jacob  Yardeni,  dental  surgeon. 

Toledo,  Ohio.  Thomas  E.  Moore,  A.B.,  M.S.,  Director  of  Re-  • 
search.  Ransom  and  Randolph  Co. 

Washington,  D.  C.  Lt.  Col.  James  B.  Mann,  D.D.S.,  M.D., 
Curator  of  Dental  Section  of  the  Army  Medical  Museum. 

Total  number  of  new  members,  44. 

Total  active  membership  (April  15,  1939),  494. 

E.  UEUBERS  PRESENT  AT  ONE  OR  MORE  SESSIONS 

SECTIONS.  Ann  Arbor;  Bunting,  Crowley,  Easlik,  Jay,  Peyton,  Ward.  Baltimore: 
Kelsey,  McCrea,  Robinson.  Boston:  Marjerison,  Miner,  Morse  (F.  W.).  Chicago: 
Amim,  Bradel,  Brodie,  Denton,  Fosdick,  Freeman,  Harrison,  Hatton,  Figg,  Kanner, 
Kesel,  Kronfeld,  Logan,  Miller,  Noyes  (F.  B.),  Noyes  (H.  J.),  Pendleton,  Orban,  Schour, 
Skillen,  Tunnicliff,  Willman  (M.),  Willman  (W.),  Zander.  Cleveland:  Broadbent,  Chase, 
Dressell,  Hill,  Krogman,  Myers,  Price,  Taylor,  Vosmik,  Waite.  Columbus:  Boucher, 
Cottrell,  Edwards,  Graham,  Kaiser,  Kitchin,  McFarland.  Iowa  City:  Bryan.  Louisville: 
Knighton,  Myers,  O’Rourke,  Van  Huysen.  Minnesota:  Taylor.  New  Orleans:  Tiblier. 
New  York:  Bevelander,  Bodecker,  Cahn,  Carr,  Crawford,  Gies,  Hemley,  Holliday,  Lefko- 
witz,  Leonard,  McCall,  Newman,  Siegel,  Stein,  Waugh,  Ziskin.  Philadelphia:  Cook, 
Turner.  Pittsburg:  Archer,  Cox,  McBride,  Oartel,  Swanson,  Van  Kirk,  Wolf,  Wright. 
Richmond:  Bear,  Brashear,  Clough,  Hall,  Lyons.  Rochester:  Allen,  Bibby,  Deakins, 
Finn,  Frey,  Garrison,  Hahn,  Hodge,  LeFevre,  Manly,  Volker.  San  Francisco:  Fleming. 
St.  Louis:  Boling,  Brandhorst,  Gurley,  Hampp,  Lischer,  Robinson.  Washington:  Paffen- 
barger,  Souder,  Sweeney.  Vienna:  Breitner,  Kotanyi.  Not  members  of  a  Section: 
Levine,  Midgley,  Reichbom-Kjennerud,  Sognnaes.  Total,  118. 


